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Review of the Year in the Electrical 
Industry 


The Year Was One of Glorious Achievement Under Unprecedented 
Difficulties for the Electrical Industry—Accomplishments Exceeded 
Those of Other Years Yet Never Before Was the Industry so Handi- 
capped in the Way of Financial, Operating, Labor and Materials 
Situations nor so Restricted and Regulated—The New Year Dawns 
with the Industry Strong and Healthy Because of What It Has Done 


HE past year will ever stand out as one of the 
magnificent achievements for the electrical in- 
dustry. Entering as it does into almost every 

phase of industrial, domestic, military and naval life, 
every phase of such activities called for electricity 
in some form or other. New demands arose but a 
way was found, always, and usually quickly. But just 
as the year was one of glorious attainment, so also 
was it one of extreme difficulty. On the one hand 
came the demand for super-effort ; on the other, every 
factor making that effort possible was regulated, 


Modern Power Stations, Such as This 


Detroit, 


handicapped, curtailed and restricted. The two out- 
standing features of the year in the electrical indus- 
try are accomplishment and difficulty. The one was 
attained; the other overcome, and never was the need 
more urgent for success, nor the difficulties more 
severe. 

Central stations had their coal supply regulated; 
their customers were listed as essential and non-es- 
sential, should it be necessary to reduce power supply ; 
sign lighting was curtailed and lightless nights came 
into vogue; reports had to be made as to the condi- 
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tion of the power station, the quantity of coal burned 
and in storage and similar innovations came into use. 

A marked retrenchment in “service” took place. 
Free lamp renewals, and renewal deliveries, free re- 
pairs to cords, free location of trouble and replacement 
of fuses, and similar “service,” classed as non-essen- 
tials to business, gave way to nominal charges, which 
incidentally were found to lessen the number of calls. 

The Committee on Gas and Electric Service of the 
National Electric Light Association, composed of lead- 
ing representatives of central station and gas compan- 
ies, steadily maintained its activities on behalf of the 
Government and the utilities affected by the war. 
Throughout the year they worked hand in hand with 
various departments of the Government; assisted the 
assignment of materials to the utilities, requisitioning 
of apparatus ordered by utilities to the Government 
to the extent of some 200,000 kw.; furnished expert 
engineering talent to various Government departments 
on lighting and power for cantonments, hospitals, 
aviation fields, and nitrate production; helped put 
over the Liberty Loans and the sale of Thrift Stamps ; 
recommended the location of warehouses and similar 
structures with regard to utility service; helped utili- 
ties obtain removal of embargoes; accelerated deliv- 
eries of equipment; and in many cases obviated the 
construction of transmission lines by having munitions 
loads transferred to existing plant capacity. Co-oper- 
ation of the most effective kind was throughout the 
year the keynote of the relations between this com- 
mittee representing the utilities and the Government. 

The spirit of co-operation and unity showed up 
conspicuously throughout the entire industry. Public 
utilities tied-in and interconnected their systems and 
power plants to an extent never before attempted or 
considered feasible, and pooled their loads, fuel and 
capacity. Electrical contractors and others got to- 
gether, placed their businesses on a sounder basis, 
and worked together to mutual advantage in distribut- 
ing work that was none too plentiful, shared their 
data on the cost of doing business, and interchanged 
ideas and experiences. 

The demand for coal, the high prices offered as an 
inducement for increased production, and the labor 
shortage, accelerated and encouraged coal mine elec- 
trification. Bituminous coal mines took up electrifica- 


tion as did also many of the anthracite mines of the 
East. The majority of these electrifications purchased 
central-station service as being the more efficient, the 
more easily obtainable, and the more economical of 
first cost as well as of operation. 

As an emergency, the strict rulings of the National 
Electric Code have been interpreted somewhat gen- 
erously. For example, the use of iron and aluminum 
in place of copper for busbars has been employed in 
certain cases. Careful tests have been made to de- 
termine the advisability of requiring copper sizes to 
be based upon intermittent load, or load-factor, in- 
stead of on connected load. Although no definite 
action was taken on this, it is indicative of the tenden- 
cies of the times, namely to break down needless 
barriers. 

Following the general curtailment and retrench- 
ment, electrical appliances came into disfavor for a 
while after not being classes as essential by the War 
Industries Board. However, the important part they 
played in industrial heating for munitions factories 
soon showed the mistake entertained, and their time, 
fuel and labor-saving characteristics asserted them- 
selves. Actually, the year has seen a very great in- 
crease in current-consuming appliances of every type, 
but more especially those that save fuel, effort and 
time, a natural conclusion because of the migration 
of women to industry, Red Cross work. The shortage 
of natural gas in the gas belt, the universal urgency 
of saving coal placed the electric heating device before 
the user as an appliance whose use constituted a 
patriotic act. The electric range and oven, as the 
water heater for small quantities of water, shows an 
increase of about 50% over the sales of 1916. 

For many electrical manufacturers and _ utilities, 
those furnishing bulk energy under favorable circum- 
stances and manufacturers taking on war work, the 
year was one of prosperity. However, for the ma- 
jority, it is undoubtedly a fact that the year was one 
of extreme difficulty, and in many cases one of hard- 
ship. The industry subscribed generously to the Lib- 
erty Loans and to the purchase of Thrift Stamps. 
Conservative estimates show that exceeding 10% of 
the electrical industry’s man-power joined Government 
service in the case of making democracy safe. And 
many of these made the supreme sacrifice. 


Central Station Progress and Developments 


HEREAS during 1917 utility extensions and 

improvements were handicapped on account of 

high prices and difficulties of financing such 
extensions, the past year was marked by difficulties 
not so much of purchasing apparatus as of obtaining 
it. The War Industries Board made itself responsible 
for permitting or forbidding all work of any magni- 
tude, which meant that no work in the way of installa- 
tion of new equipment, construction of structures or 
transmission lines could be carried out unless abso- 
lutely necessary for the prosecution of the war. Un- 
necessary capital expenditures were also frowned 
upon, which made the raising of capital expensive. 
Much apparatus on order by utilities was comman- 
deered by the Government for its own use or use by 
utilities supplying munitions works. It was in co- 
ordinating the requirements of the public utilities and 


assisting the Government that the Committee of Gas 
and Electric Service of the National Electric Light 
Association accomplished such valuable work to the 
mutual benefit of all. The year has, therefore, ob- 
viously, been a very difficult one for many, probably 
most central stations and public utilities in general, 
since they have been called upon to furnish an 
increased service of sustained quality under extreme 
difficulties of materials and labor supply, with high 
prices reigning and without the alternative of charging 
proportionally for that service. 

The difficulties in operation that made themselves 
so obnoxious in the fall and winter of 1917 became 
somewhat alleviated during the spring as experience 
increased, and conditions improved as the country 
changed over from a peace to a war basis. The zoning 
of coal introduced many difficulties, which proved not 
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insurmountable, however. The large amount of ash 
and needless dirt delivered with coal as the result of 
a maximum coal price without regard to the value of 
the coal proved still more serious. This gave rise to a 
clean-coal ruling of the Fuel Administration which 
improved matters materially. The increase in the cost 
of coal, representing an advance in some cases of as 
much as 500%, necessitated increasing rates propor- 
tionally. This gave the coal clause, which has been 
called into vogue to a large extent during the previous 
twelve months, added alleviative powers. 

Interconnection was carried on between public 
utilities, both publicly and privately owned, and be- 
tween utilities and isolated plants. In some cases 
competing utilities were compelled to settle their dif- 
ferences, pool their capacity and loads and thus make 
available increased plant capacity and at the same time 
save coal. The most widely heralded interconnection 
was that in California, where the rapid growth of 
load, scarcity and high cost of fuel, lack of rainfall 
and snowfall in the mountains depleted stored water 
resources combined to create a shortage in face of 
increasing demand. Interconnection was employed 
as the indicated solution. The four largest utilities 
in Northern and Central California, comprising about 
90% of the power business in a territory of about 
40,000 square miles interconnected. The same thing 
was done in Southern California with equally bene- 
ficial results, in both instances obtaining greater gen- 
erating capacity, utilizing load and stream-flow divers- 
ity and saving coal, gas and oil. 


What has been accomplished in California has also 


been done elsewhere, although to lesser extent. In- 
terconnection already has progressed to a high degree 
in Illinois, a unity of interests being largely responsi- 
ble; a further unification occurred during the year. 
In Michigan the same is true. In New England, New 
York and Connecticut, where the coal shortage was 
particularly acute, the tieing-in of utilities and isolated 
plants and of various utilities and municipalities was 
also a feature of the year. 

The year passed without the formulation of a 
Federal water power policy. Notwithstanding the 
pressure brought to bear, the coal shortage and the 
universal realization of the necessity of harnessing 
the national water powers nothing was accomplished. 
While elimination of the German chemical trade in 
the country was being applauded, American manufac- 
turing chemists were crossing the border to Canada 
where they could start business under a Government 
utilizing its water powers. Nevertheless, hydroelec- 
tric developments were made, mostly consisting of 
comparatively small sources of power at low-head. 
A few plants of 15,000 kw. or so went into service, 
however, while many more ranging from 150 kw. and 
above either went into service or are now nearing 
completion. The shortage of coal and its high cost 
acted as inducements to utilize streams of low head 
and small power. In many cases increased capacity 
has been obtained by the utilization of pondage, while 
in others replacing old water turbines by more efficient 
and more efficient ones has accomplished the same 
end. The largest water turbine of the Francis type, 
rated at 25,000 hp. was furnished by Allis-Chalmers 
and went into service operation at the White River 
plant of the Puget Sound Traction, Light & Power 
Co. to work under a 35 ft. head. 


CENTRAL STATION APPARATUS. 


The steam turbine, in the largest and the smallest 
capacities, has come more than ever before the prime 
mover par excellence. Of course, the large utilities 
always employ it and the smaller plants, utility, munici- 
ipal and isolated are doing so to an increasing extent. 
The largest turbine of the impulse type yet made, 
namely a 45,000-kw. at 80% power-factor General 
Electric unit went into service at the Connors Creek 
station of the Detroit Edison Co., in the fall of the 
year. The largest unit ordered during the year was 
a 70,000 kw. Westinghouse cross-compound unit for 
the Government nitrate plant at Muscle Shoals. The 
steam turbine while attaining the largest capacity dur- 
ing the year, also became a marketable product in the 
smallest size. High-speed units of 7.5 kw. are now 
available for direct-connection to generators or auxil- 
iaries, at once suggesting the coming of more efficient 
auxiliaries operation and the small turbine station. 
During the year a number of turbines of 35,000 kw. 
went into service without attracting attention, while 
those of 25,000 kw. and below have become common- 
place. 
The turbine, reliable and as efficient as it is, has 
not been without its troubles during a year marked 
with such strenuous and unabated effort. A number 
of large turbines exploded, notably at Boston, Chi- 
cago, Detroit, and Cincinnati. However, explosions 
were not confined to the large machine, because several 
of only a few thousand kilowatts exploded, as did 
more of 100 kw. and thereabout. 

High coal prices and economic forces worked for 
greater economy and improved conditions and promise 
to almost revolutionize the boiler rooms of the coun- 
try if continued. Mechanical apparatus and automatic 
methods scientifically carried out are replacing erratic 
manual efforts carelessly or ignorantly performed. 
Measuring instruments are no longer confined to the 
switchboards; instead the boiler room where the 
greatest expense for losses occurs is now being placed 
upon a basis where operation can be properly per- 
formed and conditions can be watched. In this work 
the Fuel Administration achieved magnificent results 
and national gratitude, that it is hoped will live to 
bear full fruition. Improved operating methods in 
power plants have shown a tendency to extent through- 
out the power plant, embracing the economical manip- 
ulation and operation of boilers and auxiliaries, of 
turbines and their auxiliaries. Every unit of a power 
plant contributed to the efficiency of waste, and the 
past year has brought realization of this fact. 

The large demand during the year for surface 
condensers for the navy and merchant marine, coupled 
with the virtual taking over of the turbine and con- 
denser industries by the Government, resulted in a 
shortage of alloy condenser tubes for central station 
use. Attention turned therefore to the use of tubes of 
iron, to the best methods of conserving and repairing 
available alloy tubes, and the use of condensers other 
than the surface type. Better operation of condensers 
and maintenance of vacuum, as well as more careful 
attention in the boiler room followed as a coal-saving 
measure. The welding of defective boiler tubes instead 
of discarding them was adopted by some of the 
Doherty properties. A boiler repair shop for rehabili- 
tation of boilers also came into usage with others. 
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ELECTRICAL APPARATUS. 


Automatically operated apparatus found increased 
application. The automatic railway substation is in- 
creasing, some companies having as many as four in 
service along their interurban trolley lines. The satis- 
factory performance of a 3000-kw. synchronous-motor 
installation used for correcting for power-factor and 
thereby improving voltage regulation has created the 
demand for similar installations. The operation of 
large 60-cycle synchronous converters continues, units 
of 3000 kw. being now commonplace, while several 
units of 5800 kw. are in actual operation in the elec- 
trolytic production of zinc at Great Falls, Mont. 

The outdoor substation has encroached upon the 
field of the indoor type. Need for haste, lack of ma- 
terials and labor and the desire to reduce cost has 
resulted in the outdoor substation being employed in 
many cases where ordinarily indoor apparatus housed 
might have been employed. It is not uncommon to 
find outdoor substations of low cost now supplying 
power to industrial establishments costing several 
millions of dollars. The outdoor installation has not 
been confined to small sizes, although many such have 
been erected. Outdoor installations of 5000 kw. and 
above have been made. Portable substations, like the 
outdoor substation have found conditions very favor- 
able for their erection and installation. The changing 
load centers, as the springing’: up of a munitions fac- 
tory with its large force of employes, and similar 
instances have proved ideal for the portable substa- 
tion, convenient, permitting of quick availability, and 
at conservation of investment. One particularly in- 
teresting application of the portable substation made 
during the year is that of the Long Island Railroad 
who is operating a 1500-kw. synchronous converter 
on its system along a 33,000-volt transmission line. 
This portable substation moves as required, and may 
be used alone at isolated locations or may be connected 
in with a number of railway substations along the 
tracks. Railroad tracks are built into each permanent 
substation so as to permit one operator supervising 
the equipment in the permanent and the portable sub- 
stations, and allow the permanent station to be shut 
down for repairs while the portable carries its load. 
This portable of 1500 kw. is understood to be the 
largest unit as yet constructed. 

Reverse power relays for the protection of vast 
networks has made marked progress during the year. 
Improvements in relay design have taken place in 
detail, but the adoption of this form of relay and im- 
proved methods of connecting them is one of the fea- 
tures of the year for both high-capacity underground 
cables in our densely populated districts and for high- 
voltage long-distance transmission lines serves sparsely 
populated territories. 

As was to be expected, the high cost of coal and 
its poor quality, and high dirt and ash content, encour- 
aged the use of pulverized coal. Two central stations 
took up pulverized coal for experimentation, and so 
far report very satisfactory result. 

During the year the Puget Sound Traction, Light 
& Power Co. equipped ten boilers of an aggregate of 
4100 hp. for pulverized fuel at their Western Ave- 
nue central heating plant. This plant commenced to 


operate in September, using powdered coal produced 
from low-grade lignites and bituminous fines from 
mines in Western Washington. 


The annual oil con- 





sumption of previous years approached 150,000 bbl. 
of oil. The transaction has proved satisfactory and 
financially worth while, because of the high price of 
oil, whereas the powdered coal is produced from fuels 
ordinarily unsuitable for domestic or industrial use. 
Another utility to adopt powdered coal was the Mil- 
waukee Electric Co. This installation, which was 
placed in service in May, consists of a 500-hp. Edge 
Moore three-pass boiler, and continues to give high 
efficiency and good all-round results. 


CENTRAL SATION RETRENCHMENTS. 


Purchases of second-hand apparatus, none other 
was obtainable at the time, made by a number of the 
smaller utilities demonstrated that to do so is a paying 
proposition if done wisely. Some of these smaller 
utilities have decided to adhere to this policy in the 
future, or at any rate canvass the field before pur- 
chasing new apparatus of the sort suitable for second 
hand use. 

The shortage of help necessitated economies and 
retrenchments that mere reduction of expense might 
not have brought about, and central stations shaped 
their policies and adopted practices accordingly. The 
use of women in all feasible callings came naturally, 
as for meter reading, for bill deliveries, for draughting 
and even for station operating. A number of com- 
panies took to sending out stamped meter post cards 
upon which the residence customer is asked to indicate 
the position of the meter dials, thus permitting them 
to read their own meters. The latest development 
in this direction, effective the beginning of this year, 
is that instituted by the Philadelphia Electric Co. of 
reading the. meters and billing their residential cus- 
tomers every three months. 

Industrial activity resulting from the war so in- 
creased the demand for central-station supply that 
many companies were forced to refuse additional load 
except under order from the War Industries Board. 
In similar circumstances, additional power equipment 
could be obtained only where it was shown to be 
entirely for war work. In making extensions for 
serving additional loads, or loads not previously 
served from central station supply because of high 
prices for materials and labor, it has become ‘the 
custom to charge the customer the cost of making the 
extensions, repayable during a definite period where 
the load assumed a pro rata proportion of the cost. 
In other cases, the customer was compelled to pay for 
the work by subscribing to company stock. To assist 
public utilities in carrying on needed extensions and 
rehabilitation, or where even increased rates were in- 
sufficient to entice additional capital the War Finance 
Corporation was formed with a capital of $400,000,- 
ooo fer the express purpose of lending capital to 
utilities in need. 

The stress of circumstances resulted in many 
economies coming into vogue among contract stations. 
Those least necessary expenditures were curtailed 
first, such as cessation of free lamp renewals, free 
fixture and appliance repairs, free fuse renewals and 
free trouble location. This policy was then extended 
to increased commercial and operating economies. Out 
of the materials shortage and difficulties of obtaining 
independent priorities, and in keeping with the 
tendency ot allied interests to stand together and pool 
their requirements, a pronounced tendency developed 
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for independent central stations to initiate what is 
virtually co-operative purchase of supplies. For ex- 
ample, a number of the large utilities adopted a cer- 
tain type of portable lamp, they decided upon their 
requirements for 1919, rates of delivery of consign- 
ments, and placed the order for their joint require- 
ments with one concern. In this way the purchase 
price per lamp was much reduced, the time of deliver- 
ies made was greatly shortened, while an appliance 
of merit is able to be placed before the customers of 
these utilities at a price otherwise not attainable 
without sacrifice of quality. 


ISOLATED PLANT AND SUMMER SERVICE. 


The taking over of many isolated plants follow- 
ing the urgent demand for coal saving marked the 
spring of the year. Some of these isolated plants 
adopted central-station service voluntarily on the score 
of financial saving or because facing the alternative 
of closing down on account of inability to obtain coal. 
Others were ordered by the Fuel Administration to 
close down their plants because of high coal consump- 
tion per unit of outpuf. Many of these plants will 
or already have reverted of course, to operation again, 
although not all. However, though a war measure, 
many have found the financial inducements sufficient 
to adhere to utility supply. Many plants engaged in 
munitions work took central-station service for needed 
increased capacity, and many of these have since gone 
over to utility supply permanently. 

The summer or seasonal service is a form of load 
that some central stations have taken up very seri- 
ously to good advantage. Many isolated plants re- 
quire hot water and heat in winter, and thereby pro- 
duce their power and lighting as a by-product at a 
lower cost than the utility can sell it to them. In the 
summer, however, central-station supply is the more 
economical, costing less than that made by the isolated 
plant while saving coal. This class of service has 
found wide adoption and favor with both isolated plant 
and central station, since filling up the summer load 
curve without interfering with the winter peak. The 
alacrity with which central stations have gone after 
the summer or seasonal service must be considered a 
feature of the year. Only a very short time ago, in 
fact before the war, many utilities would not consider 
the isolated plant for seasonal service, following the 
policy of “all or nothing,” maintaining that summer 
service might be made also a stand-by service. How- 
ever, the war has changed matters, and they realize 
that summer service will be the beginning of the end 
for many isolated plants eventually. 

The restriction of coal distribution to zones cre- 
ated considerable commotion in the central-station 
industry, necessitating the adoption of new firing 
methods, causing ash-handling troubles, fires in stor- 
age piles and hoppers due to spontaneous combustion, 
loss of capacity and refractory difficulties. Much of 
the coal was dirty and this again created many diffi- 
culties until a clean coal ruling was formulated and 
enforced by the Fuel Administration. 

The cost of coal increased in some cases as much 
as 500% after a maximum price such as would en- 
courage coal production was fixed by the Fuel Ad- 
ministration. The basis of coal price was weight not 
thermal units, necessitating coal specifications to be 
held in abeyance. Out of the coal situation, the erratic 








supplies, the variable qualities, high prices and high 
dirt content has come a marked tendency for utilities 
to purchase interests in coal properties in their vicinity. 
This policy has grown rapidly during the year, al- 
though many companies had previously adopted this 
procedure. Apart from assurance of supplies, the result 
is that coal arrives cleaner and costs less than when 
purchased in the open market. Central station owner- 
ship has in some instances hastened electrification of 
coal mines. 

The coal clause in electric rates found wider adop- 
tion, the smaller utilities applying it to both lighting 
and power, the larger to power only. Many utilities 
raised their rates. Now that conditions are beginning 
to adjust themselves there is every indication that the 
basis upon which rates are based may receive critical 
attention and modification. The importance of load- 
factor has made itself apparent to all, as has also the 
influence of power-factor and the needless loading up 
with wattless current; and there is little doubt but 
that these factors will be included in many of the 
modified power rates of the coming year. 

Lightless nights and curtailed sign lighting came 
into vogue for many months. The result was a sub- 
stantial loss of revenue and a small saving of coal, 
less than 250,000 tons actually. However, the moral 
influence was deserving of the sacrifice, and the utili- 
ties enforced the lighting order in co-operation with 
the fuel administration. 

On March 31 the clock was turned ahead one 
hour, and thus until the last Sunday in October be- 
came effective the daylight saving law. Originally 
suggested by Benjamin Franklin more than a century 
ago, we took to daylight saving as a wartime fuel- 
saving measure, the last of the four powerful allies 
to do so. A strong movement, started by Samuel 
Insull, to keep the clock ahead the year round, failed, 
as did similar later efforts along the same line. How- 
ever, the benefits of daylight saving as a national 
policy proved themselves and putting the clock ahead 
each year for the summer months will continue unless 
repealed by Congress. A number of large utilities, 
notably the Philadelphia Electric Co. is still exerting 
its influence toward keeping the clock ahead for longer 
periods, thus reducing the evening peak and improving 
the load curve generally. As the result of the day- 
light saving many utilities increased their residential 
lighting rates, many applications, however, being 
turned down by utility commissions. 

Fuelless Mondays of last winter, when industry 
was halted, except very essential war industries, effec- 
tive during the height of the coal crisis, proved 
costly to utility and private business alike, although 
a necessary measure. For most central stations and 
traction interests, the saving of coal was out of all 
proportion to the cost incurred. Many utilities had 
ample supplies of coal, while others had only a few 
days’ and even a few hours’ supply in their hoppers. 

The year was one of such stupendous effort, such 
astounding difficulties and such glorious success that 
it is felt no other twelve-month period can be a worthy 
successor. The lessons of economy, of centralized 
effort, of co-operation and co-ordination of interests, 
and the spirit of harmony and unity for a single end, 
must surely live and bear fruit in the months of read- 
justment. Mcanwhile the central stations are prepar- 
ing themselves for what lies ahead. 
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LTHOUGH by no means neglected, the past 
A year’s progress in the development of new 
lighting equipment and methods was of second- 
ary importance to 
the marked exten- 
sion of recognition 
of the importance of 
lighting. Intense 
concentration on the 
prosecution of the 
war naturally had a 
deterrent effect on 
ordinary lighting re- 
search and develop- 
ment. The big fea- 
tures in lighting 
progress during the + 
year were quite 
closely connected 
with the war, how- @ 
ever. Of most wide- | 
spread interest was janet 
what at first seemed 
to be negative progress—lighting curtailment—but 
which really helped emphasize the value of lighting. 
Positive progress was achieved not only in the appli- 
cation of lighting to military purposes, but in a great 
stimulation of improved industrial lighting, especially 
in plants engaged on war work. 

Following precedents from abroad, curtailment of 
lighting had already been introduced into this country 
late in 1917. Last year it was considerably extended, 
then partly relieved, again extended and finally raised 
in practically all parts of the country. Ostensibly a 
fuel-saving measure, it did not take long to show that 
the saving effected was very small indeed. However, 
the psychological effect was marked; the absence of 
electric signs and display lighting changed the streets 
after dark from gaiety to gloom and impressed on the 
public in general the need for thrift and economy, 
which it was ultimately admitted was one of the main 
objects of the curtailment. Zeal in restricting lighting 
was quickly carried to an extreme in many quarters, 
street lighting being reduced too much and curtail- 
ment carried into realms where it should never have 
entered. Indiscriminate statements appeared to the 
effect that all lighting was excessive and harm was 
done not only to the lighting industry, but to eyesight 
and public safety. Merchants complained that the 
absence of sign and window lighting was seriously 
checking their sales; accidents on streets and in other 
poorly lighted places increased. The Illuminating 
Engineering Society discussed the subject freely last 
February and again in October, when it issued a 
valuable set of recommendations on lighting conserva- 
tion that clarified the situation. 

Another aspect of lighting conservation relates to 
“daylight saving,” which was put into effect for the 
seven months from March 30 to Oct. 26. The effect 
on the lighting companies’ income was very small and 
the entire scheme of gaining an extra hour of day- 
light proved so popular that it doubtless will be made 
permanent. Efforts were made by central-station 
interests to make the scheme effective throughout the 
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year so as to improve diversity and load-factors in the 
winter months, but these efforts failed. 

In direct application of lighting to the war there 
was last year, 
among other things, 
further use of pro-. 
tective lighting for 
camps, docks, mili- 
tary works, muni- 
tion plants, etc. ; im- 
portant development 
of military and na- 
val searchlights ; ex- 
tremely extensive 
use of small flash- 
lights in trenches, 
dugouts, etc., and 
considerable devel- 
opment of methods 
of lighting airplanes 
and aviation fields 
to make night flying 
practicable. 

The most important feature in this line, however, 
was the marked stimulus given to improvement of 
industrial lighting in plants making war supplies in 
shipyards, etc. It was quickly realized that the enor- 
mous output necessary to equip our army, carry it 
overseas and keep it properly supplied required that 
the war industries put forth their utmost efforts by 
night as well as by day. Study of the subject revealed 
that the best possible light was necessary to accelerate 
production, insure proper quality of product, minimize 
accidents and enhance employes’ contentment so as to 
reduce labor turnover. The new plants built gave 
keen attention to most effective use of daylight and 
included provision for liberal but efficient use of elec- 
tric light to meet the deficiencies of daylight. Old 
plants had their lighting rehabilitated along modern 
lines. Nor was the lighting betterment confined to 
war plants, for in many other factories there was an 
awakening to the importance of improved lighting. In 
spite of high prices, this movement is likely to con- 
tinue. In Chicago an investigation of factory lighting 
disclosed the interesting relation that an increase in 
production of about 15% would result from lighting 
improvement involving an increased cost equal to only 
5% of the payroll. 

Developments in lamps and lighting accessories 
were plentiful, considering the handicaps under which 
they were brought out. The need for conserving fuel 
brought about a marked movement to retire the old 
carbon-filament and other practically obsolete lamps, 
these being replaced in almost every instance by Mazda 
lamps. A still more rugged type of the latter is almost 
ready for the market to replace the carbon lamps 
where there is the last excuse for them—in places 
subject to excessive vibration. The use of Mazda 
projecting lamps for motion-picture theaters has made 
considerable headway, they being found very success- 
ful for the smaller houses; 600 and 750-watt lamps 
are used. A considerable number of new fixtures and 
reflectors were brought out, especially for industrial 
lighting ; the most notable in this class was the line of 
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standardized steel enameled dome reflectors developed 
as the result of co-operative studies by lamp and re- 
flector manufacturers. Numerous new fixtures for 
semi-indirect lighting have also been introduced. 
Among important developments in lighting practice 
were the revision of the factory lighting codes of the 
Illuminating Engineering Society and of the states of 
Pennsylvania, New Jersey and Wisconsin, also the 
introduction of such codes in Ohio and New York. 


LL progress in electrification of railroads, ex- 
A tensions to existing systems, or the purchase 
of additional equipment has been subservient 
to the war. Im- 
proved methods and 
additional undertak- 


ings have, there- 
fore, occurred only 
where _ absolutely 


necessary. In many, 
perhaps most, cases, 
needed work of 
rehabilitation and 
maintenance has 
been held up on ac- 
count of the labor 
shortage and _ the 
high price and diffi- 
culties of obtaining 
materials. As soon 
as money, men and 
materials become @® 
available and more 

stable, then electrical transportation will go. ahead. 


RAILROAD ELECTRIFICATION. 


The electrification of railroads has almost stood 
still. Only two undertakings of any magnitude have 
been prosecuted. One of these was the electrification 
of 218 miles of track of the Chicago Milwaukee & St. 
Paul Railroad, the other the construction and electrifi- 
cation of Mount Royal tunnel to permit the Canadian 
Northern Railroad to enter the heart of the city of 
Montreal. 

When the 218 miles of the C. M. & St. P. railroad 
from Orthello to Seattle and Taco is completed, this 
should be in service by next summer, this railroad 
will have 660 miles of track electrified, 440 miles now 
being in operation. The 218 miles now in process of 
electrification will be supplied by 8 substations an 
average of 28 miles apart. These will be equipped 
with synchronous-motor direct-current generator sets, 
two or three units as the case may be, of 1000, 2000 
and 2500 kv.-a, capacity. The Washington Water 
Power Co. will supply the railroad from Long Lake 
over a 110,000-volt, 170 mile line. The Puget Sound 
Traction, Light & Power Co. is also furnishing 
energy at 110,000 volts through an outdoor substation 
of 4500 kv.-a. Fifteen electric locomotives are on 
order, ten from. the Westinghouse for passenger and 
freight haulage, and five from the General Electric 
for passenger haulage. 

The Mount Royal electrification for the Canadian 
Northern Railroad, now owned by the Canadian Gov- 





Developments in Electric Transportation 








An important report on automobile headlights was 
drawn up by a committee of the Illumimating Engi- 
neering Society and more attention is being given to 
this subject. Space does not permit dwelling on other 
interesting developments in lighting. The evidences 
are at hand, however, that a revival of general interest 
in illumination is in store, the war having in effect 
materially enhanced its importance. The good work 
commenced will undoubtedly be continued. 





ernment, consists of 3.1 miles of double-track tunnel 
using the catenary system carrying 2400 volts direct 
current. 


Power is supplied from a substation contaiti- 
ing 3  synchrots- 
motor generator 
sets, each motor 
driving two gener- 
ators of 1200 volts 
and 750 kw. The 
motors operate at 
11,000 volts, 63 
cycles, with power 
supplied by the 
Montreal Light, 
Heat & Power Co. 
Six locomotives are 
used, each with a 
one-hour rating of 
1280 hp. and con- 
tinuous rating of 
I hp. 
Although little 
. has been done in the 
way of electrification, much consideration has been 
given the matter, especially in view of the possibil- 
ity of Government ownership and the pressure that 
is being brought to bear to utilize water power and 
save coal. Meanwhile the performance of the 
Chicago, Milwaukee & St. Paul Railroad and its 
increased mileage of electrified track is setting 
an example of what could be accomplished. Of rail- 
road electrification in the near future, a number of 
projects are held in abeyance awaiting definite action 
ef the Government as to a railroad policy, and for an 
easier money market, better labor conditions and 
cheaper and more plentiful materials. The electrifica- 
tion of the Illinois Central has been definitely decided 
upon, to take place progressively during the next five, 
ten and fifteen years. 


Evectric Raitways, TRUCKS AND TRACTORS. 


Street railway and interurban railways have had 
rather a difficult time. Rehabilitation and improve- 
ment of their systems have been cut to a minimum, 
and many roads are now waiting for lower materials 
costs and easier labor conditions to make badly needed 
improvements to their systems. The greatest if not 
only activity in street railways has consisted in the 
construction of spurs and extensions to plants pro- 
ducing munitions and similar cases where an increased 
number of passengers have had to be transported. 

Congested railroads and terminals, and the rapidity 
with which motor transports took to the use of the 
highways. for the haulage of enormous amounts of 
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merchandise has roused the spirit of competition 
among many of the trolley lines. In many cases 
motor truck routes parallel interurban trolley lines, 
and as the railroads have recognized the wisdom of 
the truck or trolley for the small consignments for 
short distances many traction companies appreciating 
the possibilities believe the haulage of freight by elec- 
tric trolley has a promising future. 

Although the trolley is used for freight haulage 
quite largely in the West, comparatively little has 
been accomplished in this respect in the East and 
Middle West. During the year many companies have, 
however, gone into the haulage of freight to good 
purpose. For example, in Ohio, 2800 miles of trolley 
are used exclusively for passenger haulage, notwith- 
standing that many of existing lines constitute im- 
portant links with railroads for freight and coal haul- 
age. And the same conditions exist in many states. 
The electric railroads of the country embrace a mileage 
of about one-seventh that of the steam roads, and 
have a capitalization in excess of $4,700,000,000 and 
annual operating revenues of $565,000,000 (based on 
last census). Notwithstanding, the freight earnings 
of the electric roads in 1912, when data was last avail- 
able, ampunted to less than 2% of the total operating 
revenue. The electric trolley line should be of undis- 
puted economic value for short-haul freight haulage, 
independent or as tributary to the railroads; doing so 
would reduce railroad congestion and accomplish the 
same end as motor truck transportation at far less 
investment and on sounder principles. For these rea- 
sons freight haulage by trolley is considered as one 
of the important lessons taught during the last year. 

The skip-stop, urged by the Fuel Administration 
as a fuel-saving measure was widely adopted volun- 
tarily. Its adoption is estimated to have saved 687,122 
tons of coal in 24 states in 6 months. At an average 
value, the estimated power consumption is reduced 
about 1% in car operation by the skip-stop. Now that 
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the necessity of adhering to the skip-stop has sub- 
sided, many traction companies have gone back to 
their former method of operating, although many of 
the larger cities, including Chicago, Detroit, Washing- 
ton and many more have so far adhered to it. The 
one-man caf has found favor in many of the smaller 
towns where congestion, traffic density, rush-hour 
bustle are not so pronounced as in the larger cities. 
Whereas the one-man car has come rather into dis- 
favor in the larger towns, its favor and adoption in 
the smaller ones has resulted in a greater number in 
use. Increased fares, some a flat-rate and some based 
upon mileage, were widely adopted, mostly with 
popular accord, although in some instances where 
politics have made fare increases an issue they have 
not matured or only after public indignation. In many 
cases during the year women have taken the place of 
men for the collection of fares, and even as motor- 
women. However, women are now being replaced 
again by men as men become available. Strikes of 
considerable duration and bitterness have occurred in 
some cities where the traction interests have attempted 
to retain women or refrain from wage increases. 
The electric truck has made slow but sure head- 
way. Battery rental, exchange and trucking service by 
utilities is being taken up increasingly for both pleas- 
ure and commercial transportation. The gasless Sun- 
days gave a spurt, though short lived, to interest in 
the electric vehicle, and the fact that the storage bat- 
tery saves fuel and gasoline has been used success- 
fully as a selling slogan by many central stations. The 
storage battery tractor has been in big demand for 
factory and industrial use in freight sheds and similar 
places. So also has the electric battery locomotive 
for yard and mining work come into wider vogue. In 
many coal mines the battery locomotive has proved 
itself for collecting cars and hauling them to the part- 
ings where trolley locomotives haul the train; while 
permitting electrification in a minimum time. 


Telephony and Telegraphy 


HE waging of modern warfare has become 
intimately inter-related with the transmission 
of messages over wires and through space. 
Communication of signals and messages from subma- 
rine to aeroplane, across battlefields, from aeroplane 
to aeroplane, etc.,- 
have been accom- 
plished, and will be 
one of the most fas- 
cinating stories 
when told. Mean- 
while we know that 
vast and glorious 
achievements have 
been attained in the 
improvement of ap- 
paratus, extension 
of previous limita- 
tions as to sensitive- 
ness of equipment 
ment for military 


use. 

As with other 
things, normal com- 
mercial 


telephone 





and telegraph extensions and business have been cur- 
tailed under the influence of war’s demands for men 
and equipment. The production of apparatus has 
been almost entirely confined to that needed for the 
prosecution of the war, for the merchant marine and 
for interconnecting 
communication sys- 
tems in munitions 
plants. Ordinary ex- 
tensions have been 
held down to a min- 
imum. Lack of co- 
operation between 
the adherents of 
manual operation 
and the automatic 
system of telephony 
during the early 
part of the year met 
with stern disappro- 
val by the Govern- 
ment. In Minneapo- 
lis steps were taken 
to combine the two 
into a unified 
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system. The Government took over all telephone 


and telegraph systems, having during ‘he previous 
ear placed all wireless stations under the charge 
of the Navy. One of the first things the Gov- 
ernment did was to initiate a fee for installing tele- 
phones or for changing their location. Changed busi- 
ness and economic conditions have resulted in many 
rate increases for telephone service, and the wide 
pplication of measured service instead of flat rate. 
\‘ndoubtedly, the most important achievements made 
public during the year are those of Weagant of the 
\larconi Wireless Co. and the perfection of the duplex 
telephony and telegraphy by the Bell system. 
Weagant’s achievement, the fruit of fifteen vears’ 
effort, was accomplished before 1918, but only since 
the signing of the armistice has it been given 
publicity. The one great obstacle to continuous com- 
munication by means of electromagnetic waves in the 
air is claimed to have been overcome. Among the 
‘evolutionary changes that this new system effects is 
that the tall steel towers heretofore erected can be 
dispensed with, interference of messages by other mes- 
sages is eliminated and stations in close proximity to 
one another do not cause interference with messages. 
Continuous communication during the 24 hours, irre- 
spective of atmospheric conditions or seasons is 
claimed to be an assured fact. All Marconi high- 
power stations are being equipped with Weagant’s 


AGING of war necessitates the use of the 
\ \ chemist and metallurgist at almost every step 
in the production of the wherewithal for the 
carrying on of war. 
The chemical indus- 
try has for several 
years been under- 
going extraordinary 
activity, at first sup- 
plying the wants of 
the entente cordiale, 
and later those of 
\merica as well. In 
addition, commer- 
cial enterprises have 
sprung up to pro- 
duce what Germany 
has been in the habit 
of dumping on these 
shores; and a fur- 
ther incentive beside 
profit and national 
prestige has fur- 
therec these projects since the feeling of hatred for 
the methods the Germans employed in waging war has 
sprung up. With all these powerful influences at 
work, the chemical industry has been working at ter- 
rific activity, and into this effort electricity has played 
an all-important part in producing power, heat and 
dielectric or static fields. 

The electric furnace as was to be expected, made 
rapid headway, not only in the number in use but also 
in the number of applications. The production of 
ferro-alloys, steel, abrasives, amorphous carbon, and 
graphite, for which the electric furnace has been used 
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apparatus, and the stations of the Pan-American Wire- 
less Telephone & Telegraph Co. which link North and 
South America as are those of allied government. 

The achievement in duplex telephony, announced 
by Postmaster General Burleson in the middle of 
December, is the result of many years’ work on the 
part of the American Telephone & Telegraph Co. and 
the Western Electric Co. which increases many fold 
the message-carrying capacity of long-distance tele- 
phone and telegraph wires, especially of the open-wire 
type. With this new system, four telephone conversa- 
tions over one pair of wires can be simultaneously 
carried on, in addition to the telephone conversation 
provided for by the ordinary methods. Thus, over a 
pair of wires a total of 5 simultaneous telephone con- 
versations can take place without interference or 40 
simultaneous telegraph messages, or partly of one and 
the other. It is expected this system will enable re- 
duction of long-distance charges, thus encouraging 
immediately the use of long-distance telephony. 

The use of wireless for police, coast patrol and 
similar service continues to prove valuable, and tenta- 
tive plans have been made for further adoption of 
this method of communication where already used, 
plans that can now mature since the signing of the 
amistice. Removal of restrictions of amateur wireless 
installation will give great impetus to wireless installa- 
tion, it is thought. 


in previous years to good purpose increased enor- 
mously, while the production of ferro-alloys of 
chronium, molydenum, tungsten and vanadium also 
grew at a rapid rate. 
The Great Falls in- 
stallation of the An- 
aconda Copper Co., 
consisting of five 
furnaces capable of 
producing 90 tons 
of manganese per 
day, the cost of the 
installation being in 
the neighborhood of 
$500,000 for the 
production of ferro- 
manganese, is typi- 
cal of «commercial 
development during 
the year. 

The use of steel 
by the electric fur- 
nace found appli- 
cation for guns, gun carriages and many similar 
applications where metal of the highest quality was 
required. The foundries of the country have now ap- 
preciated the possibilities of the electric furnace for 
producing high-grade steels from scrap and for refin- 
ing from inferior metal. Great as was the increase 
in electric furnaces in use or installed, the increase 
would have been even greater had not the War Indus- 
tries Board placed electric furnaces some distance 
down the priorities list, if a shortage of electrodes had 
not developed, and had there not occurred a dearth of 
men skilled in electrometallurgy and electric furnace 
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manipulation. The Heroult furnace seems to have 
made the greatest headway here as in Europe for steel 
production. The induction type furnace, or a modified 
form of Rochling-Rodenhauser furnace, has received 
much attention, and although little was accomplished 
during the past year the coming year should see it 
find greater commercial usage. Operating by induc- 
tion, electrodes are unnecessary, a valuable feature be- 
cause electrodes are a source of high cost-and mainte- 
nance; its thermal efficiency may also be very high. 
Unfortunately a satisfactory refractory lining has not 
been found, a condition which may be overcome when 
more attention is turned upon the problem and for- 
eign refractories become available again. 

During the year the perfection of an electric brass 
melting furnace as announced by the Bureau of Mines 
was an important development. This development 
crowns five years’ work by the Bureau of Mines, in 
co-operation with Cornell University, the American 
Institute of Metals and a number of manufacturers 
of brass. Till the advent of this new furnace, brass 
melting necessitated the use of crucibles of imported 
clay and graphite, of high cost and short life, which 
it was increasingly difficult and finally impossible to 
obtain in quantities far short of requirements. The 
electric furnace developed by the Bureau of Mines 
eliminates the crucible, it reduces enormously the 
losses of zinc due volatilization, and makes for better 
working conditions for the men. It has been estimated 
that the unnecessary zinc losses in brass making ex- 
ceed $3,000,000 annually in normal years, and perhaps 
reach $10,000,000 during war times. The new furnace 
reduces these losses very greatly. A number of these 
furnaces have been in service for many months, some 
of the first being in the foundries of the Michigan 


Smelting & Refining Co. and the C. B. Bohn Foundry 
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Detroit. Patents on this furnace, known 


HE vear was marked by large increase in motor- 
ization in factory, office and home. One sig- 
nificant feature of the year’s work in regard 


to motor drive is 


shown in the fact 
that when these war 
plants were being 
built, none other 
than motor drive 
was considered, 


showing that steam 
and gas engine drive 
for such plants are 
things of the past. 
A number of rail- 
roads _ electrified 
their shops, adopt- 
ing automatic con- 
trol for all machine 
tools and using fully 
modern _ require- 
ments. Ice plants 
changed over to mo- 
tor drive in place of use of steam engine, as did pump- 
ing stations in cities to large degree. In large motor 
applications and throughout industry, the electric mo- 


tor received great demands in the endeavor to hasten 
. 
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as the Rocking electric furnace, were taken out by 
the Bureau of Mines and assigned to Secretary of the 
Interior Lane, from whom free licenses may be ob- 
tained on application. It is the opinion that the elec- 
tric brass furnace will within the next few years make 
the vast headway that has the electric furnace for the 
production of steel. 


ELectric PRECIPITATION. 

The Cottrell processes of electrical precipitation 
are fully established in the metallurgical industry as 
a standard method of removing finely divided sus- 
pended particles from gases, and its use is to be found 
in many of the largest refineries and smelters through- 
out the country or where special need exists for pre- 
venting contamination of the atmosphere. 

The high cost of copper and zinc, and long hours 
of production has encouraged the Cottrell process of 
precipitation of these metals from flue dust, and most 
of the larger smelters are now using this method of 
saving metal and abating contamination of vegetation 
and injury of health in proximity to such plants. Fur- 
ther, the demand for potash, and its high price, gave 
great impetus during the year to the coilection of 
potash from the effluent of cement mills by both elec- 
trical precipitation and also mechanical dust collection. 
During the year considerable activity took place in 
the application of electrical precipitation in the sul- 
phuric acid industry; and the Cottrell process is now 
being used in sulphuric acid manufacturing plants 
for both cleaning the hot sulphur-dioxide-bearing 
gases after they leave the furnace bearing iron pyrites, 
zinc sulphide ores or similar materials and for remov- 
ing and collecting the mist of acid carried by exit 
gases coming from the sulphuric acid concentrators 
or from the absorption towers in plants making acid 
by a contact process. 


production, counteract the scarcity and high price of 
labor and the advent of women in the work of men. 
Although the adoption of motor drive in the larger 
sizes of motor in in- 
dustry made great 
headway, the use of 
the smaller and the 
fractional horse- 
power motor was 
even more _ pro- 
nounced. In the 
home and Red Cross 
rooms, as in the fac- 
tory, the fractional 
horsepower motor 
came into wide 
usage for domestic 
use. The electric 
washing machine 
and the electric dish 
washer have made 
rapid progress to 
popularity and are 
no longer only found in the homes of the rich. The 
sewing-machine motor is another instance of a frac- 
tional horsepower motor that has become almost a 
necessity in the family. 
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During the past year electric welding forged ahead, 
fulfilling the wishes of its most enthusiastic sponsors. 
[he electric arc was used in 1917 to repair much of 
the damage done to interned German vessels by their 
crews, rendering magnificent results which were 
heralded throughout the world. Since that time the 
electric arc has found increased use in heavy work 
such as shipbuilding, locomotive shops, etc. A large 
amount of investigation and research was prosecuted, 
and it is safe to say that electric welding is no longer 
an uncertain quantity, but has instead been placed 
upon a sound commercial basis. It is now understood, 
however, that success depends not only upon the arc, 
the equipment and the job to be joined, but also on 
the worker, and the proper training of workers is now 
progressing. A very complete report was issued by 
Comfort A. Adams, chairman of the welding com- 
mittee, Emergency Fleet Corporation, in which weld- 
ing nomenclature, mnemonies and symbols, shape and 


N THE home and in industry the electric heating 
appliance was taken up to an unprecedented ex- 
tent. When it was realized that the use of elec- 
tricity on a thermal 
unit basis represent- 
ed a great saving in 
use of coal, the pub- 
lic, enthused with 
the financial as well 
as patriotic urgency 
of saving coal, be- 
came staunch users 
of the electric heat- 
ing device. There 
were other reasons, 
however, in that the 
exit of so many 
women from the 
home to war work 
necessitated conser- 
vation of time in 
such work as iron- 
ing, making toast, 
etc. Although a coal shortage existed everywhere, 
which encouraged electric heating, an even worse sit- 
vation occurred in portions of the natural gas belt. 
Natural gas supply gave out, leaving little choice but 
to choose either oil or electricity. Consequently cen- 
tral stations in these districts placed many electric 
ranges on their lines, in competition with cheap fuel. 

In industry, industrial electric heating made an 
even more pronounced increase than in the home. It 
was used extensively in producing the products of 
peace, its use encouraged by the scarcity of coal, and 
the big difficulty of obtaining labor where working 
conditions were not of the best. The industrial elec- 
tric heating device enabled better working conditions, 
absence of odor, application of heat where it was 
needed and ease of control, and almost invariably 
enabled better work to be done faster. To the pro- 
duction of munitions and war work in general, and for 
military purposes, a large number of developments and 
new applications came into vogue. Although some of 
these will cease now the war is over, for example, 
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size of joints to be joined, etc., have been standardized. 
Refinements in equipment for both direct and alternat- 
ing current have been made to a high degree, and 
both methods have been largely used in the produc- 
tion of products for the war. Heavy electric welding 
has been taken up by railroads for locomotive repairs, 
joining rails, welding gondolas, boiler plates, etc., 
many of the fabricated ships have been welded elec- 
trically, and similar applications. One very important 
application of the electric weld is that of joining rail- 
road rails together and also “the building up” of 
worn rails, a practice that may effect vast savings to 
the railroads by increasing the life of their rails. Butt 
welding has been improved, and spot welding of small 
parts in bulk production, such as saucepans, telephone 
parts, hand grenades, etc., found electricity without a 
competitor. Quite extensive tests carried out by the 
British Admiralty during the year have added further 
to the prestige of the electric weld. 


the warming of balloon cars, many of these new 
applications will continue to be used or suggest similar 
applications in the callings of peace. 

Electric cooking 
made greater prog- 
ress than in any pre- 
vious year, and far 
exceeded expecta- 
tions. The fact that 
coal was scarce and 
of high price acted 
as encouragement in 
many cases without 
doubt, but the chief 
reasons seem to 
have been that it is 
so much less trouble 
than cooking with 
coal, which must be 
carried in and have 
its ash carried out, 
or gas. Conserva- 
tion of food was 
also an important factor,, while the fact that the 
process is largely automatic and of uniform results 
was a further incentive, especially in cases where the 
labor and servant problem entered. 

The continuance of high prices, both for fuel and 
food, will in all likelihood greatly stimulate the appli- 
cation of electric cooking. Gas also has increased in 
price and is usually of lower heating value, so that it 
is no longer so keen a competitor to electrically pro- 
duced heat. For these and other reasons manufactur- 
ers of electrical cooking and heating appliances of all 
kinds look forward to unprecedented activity. 
Electric air or space heaters have found much ap- 


plication, not only in bathrooms, nurseries and other 


small rooms in the home, but for ticket booths of 
theaters, for the cabs of electric traveling cranes, the 
crow’s nest and pilot house of naval and mercantile 
vessels, etc. In all places where the running of a long 
or exposed steam pipe would be impossible or imprac- 
ticable because of large heat loss electric space heaters 
are coming into extensive use. 
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Electrical Conditions and Prospects 
on the Pacific Coast 


Temporary Lull Due to Readjustment—Excellent Prospects 
for Power Development in Lumber, Mining and Irrigation 
Fields — New Construction — Views of Representative Men 


URING the first 6 weeks following cessation of 
D hostilities in Europe there was a_ noticeable 

abatement in electrical activity on the Pacific 
Coast. This came logicaliy as one of the consequences 
of the readjustment that every one recognized must 
come. Construction work requiring electrical installa- 
tions awaited such changes as might gradually come as 
to costs of material and labor. The temporary lull in 
general construction was due to precaution, but rad- 
ical reductions in the costs of those items are not an- 
ticipated. The feeling now is that industrial plans 
and plans for public improvement must be carried out, 
even on a basis of prices far above those prior to the 
war. In some cases contracts on the cost-plus plan 
are being made to secure the benefit of any possible 
lowering of prices after the proposed work has begun. 

In the three Pacific Coast states there is an un- 
doubted demand for residence buildings, and plans are 
being made in all the larger cities for building more 
homes to relieve the overcrowded condition that now 
exists. All this opens the way for the services of elec- 
trical contractors, fixture dealers and manufacturers 
of wire and wiring devices. 

Men of energy are ready and impatient to expand 
in their industrial operations, to start new projects 
and to enter the export trade, and the release of 
money from war industries, and more settled financial 
conditions generally, will result in energizing all those 
forces. 

The Government's termination of spruce produc- 
tion and its cancellatoin of scores of contracts for the 
building of wooden ships, have no far-reaching effect 
on the lumber industry, although many plans were 
upset in relation to those matters. It is believed the 
maximum output of lumber and heavy timbers will 
be required to meet the demands of domesti¢ and for- 
eign consumption. As a consequence, the lumber in- 
dustry must continue very active. Modern methods in 
lumber production are continually advancing along 
electrical lines, in some instances even to the replac- 
ing of donkey steam hoisting engines in the woods 
by electrically operated hoists. 

During the war, metal mining operations were con- 
fined principally to those of the large going properties, 
while practically nothing was done in the way of open- 
ing and developing new mines. The continual need 
for all the precious and industrial metals will serve to 
keep up metal prices and will cause an expansion in 
all kinds of mining, including the development of new 
properties. It should be noted that the mining indus- 
try was among the first to adopt electric power for its 
operations. 

As to the production of gold, the falling off during 
1918 in all the gold-mining states, including the ter- 
ritory of Alaska, was so serious as to make the return 
to normal output a matter of national concern; and it 
is a notable fact that in the production of gold the use 
of electric power for operating ore-reduction mills and 





dredges. has become one of the essentials to efficiency 
and large output. 

The new irrigation projects in the coast states, for 
which districts have been organized and bonds voted, 
im some cases involve electric pumping, and electric- 
power production in others. Then, the reclamation 
of overflow lands in Washington, Oregon and Cali- 
fornia are projects which inevitably require electric 
pumping. 

The outlook for 1919 in this section is one of op- 
timism as to activity in all the industries, and hand- 
in-hand with industrial expansion will go the activ- 
ities of those who sell and install electrical equipment. 
The requirements for an increase of electric power 
have been foreseen, and one of the concomitants must 
be a greater development of water power for driving 
electric generators. 


REPRESENTATIVE ELECTRICAL 
MEN. 


A further reflection of the cutlook for the electrical 
ard related activities on the Pacific Coast, and espe- 
cially in the Northwest, is furnished by the following 
expressions from district managers in Seattle of well- 
known houses closely identified with construction and 
installation work. 

R. T. Stafford, district manager of the Seattle and 
Portland branches of Allis-Chalmers Manufacturing 
Co., comments as follows: 

“The future of the electrical industry on the Pa- 
cific Coast possesses wonderful possibilities for the re- 
ccnstruction period. Important and much-needed hy- 
droelectric development has been held in abeyance due 
to war conditions, and now that financial restrictions 
are being removed, there should be a broad market 
for prime movers, transformers and equipment in 
connection with enterprises of this character. Owing 
to the fuel-oil situation, hydroelectric projects will un- 
doubtedly receive early consideration. The Chicago, 
Milwaukee & St. Paul Railway electrification to 
Seattle and Tacoma will soon be completed, and it is 
expected that other important transcontinental lines 
will in the near future undertake similar development, 
thus creating a large demand for power. 

“In the lumber industry, reconstruction should cre- 
ate an active foreign market. Sawmills, which have 
been running night and day turning out spruce for air- 
plane stock and fir for ships, will now have time to 
receive much-needed overhauling and refitting, and I 
believe that mills which have not adopted steam tur- 
bine and electric drive will find it advisable to do so 
in order to manufacture lumber at the lowest possible 
cost, in competition with the efficient electrically driven 
mills. 

“We have learned the great lesson of co-operation 
from the war and I believe that this lesson will not be 
lost on the electrical industry. A satisfactory start 
along lines of co-ordination and co-operation was 
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made in the pre-war period. This has been greatly 
strengthened and developed during the war and we 
should now reap the fruits of that policy. A resump- 
tion of reclamation and irrigation projects, held up by 
the war, will now be in order. This will result in a 
brisk demand for motors and transformers in connec- 
tion with pumping plants, and will still further de- 
velop satisfactory load for the electrical utilities. The 
development of nitrates from the atmosphere is re- 
ceiving considerable attention, and developments are 
contemplated of an important nature. 

“To sum up, it looks to me as if the change to a 
peace basis will take place on the Pacific Coast with- 
ut a noticeable depression in the industry.’ 

_ Kirk Hillman, representative at Seattle of the 
\\agner Electric Manufacturing Co., Electric Machin- 

Co., Roth Bros. & Co., and Roller-Smith Co., ex- 

sses himself as follows: 

“As to the prosperity in store for the Northwest 
in 1919, | will say, now that both capital and labor 

released from pressing war work, a great deal of 

lustrial development will take place. This will mean 
“merous installations of small hydroelectric plants all 
ough Oregon, Washington, Idaho and up into 

itish Columbia. 
‘As you know, large orders are being placed with 

- lumber industry, and, as stated by Mr. Bloedel at 

lumbermen’s conference this week, the lumber in- 
ustry will see prosperity that it has never seen be- 

ire. 

“The steel shipyards will, of course, continue with 
‘ull force, especially if the steel plant which is very 
likely to come in, is made possible. In addition to this, 
the wooden shipyards are continuing operation and 
vill continue for approximately two or three years and 
longer, if private contracts are obtainable. All in all. 
| look for a year of great prosperity and am not at all 
depressed by the month or two of the readjustment 
period, which, of course, we expected after the war.” 

H. W. Beecher, Seattle manager for’ Chas. C. 
Moore & Co., of San Francisco, says: 

“While we, like other concerns, have been oper- 
ting for the past year and a half practically on a war 
basis, confining our entire attention to Government 
work, much of which has recently been canceled, we 
feel that the immense timber reserves of this territory 
will be largely called upon in the reconstruction of the 
war districts, as well as in the filling of depleted stocks 
throughout the eastern market. 

“Barring possible interruption to the shipbuilding 
program in the West, occasioned by labor's dissatis- 
faction with the scale determined by findings of the 
Macey Wage Adjustment Board, we believe that the 
shipbulding in the Northwest will continue uninter- 
rupted for at least two years. With the lumber mills 
and the shipyards operating in full force, we look for- 
ward to a bright future for the entire Northwest, and 
are taking steps to readjust our organization to peace 
conditions and to the business that will certainly come 
in the near future.” 


MORE ELECTRIC SMELTING FURNACES 
BEING INSTALLED AT SEATTLE. 





New Plant of Smelters Steel Co. Will Have Capacity of 
30 Tons per Day. 


The Smelters Steel Co. is building an electric 
smelting plant on Commercial waterway, at Seattle, 
for the smelting of magnetite ore from its mines in 
British Columbia. The company has acquired a tract 
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of 50 acres, giving a 1000-ft. front on the waterway, 
the ground there being 6 ft. above high tide. 

The equipment required has been purchased and 
is on the ground, but not yet installed. The first unit 
is to comprise four 440-kva. furnaces having a com- 
bined capacity of about 30 tons per day. The fur- 
naces are the arc type, single-phase, using carbon elec- 
trodes. It is figured that in practice two tons of ore 
will be reduced to one ton of soft gray iron product. 
The furnaces are the design of G. Lewis Casey, presi- 
dent of the company, who states that other units un- 
doubtedly will be installed later to meet business de- 
mands. 

In this process it is proposed to produce the soft, 
gray iron in one operation, requiring 60 minutes. Elec- 
tric power for operating the furnaces will be supplied 
by the Puget Sound Traction, Light & Power Co. 

The mines, which are to supply the ore for the 
furnaces, are situated on Dean channel, British Co- 
lumbia, where 700 tons of ore are at the dock, ready 
to ship. This ore is a magnetite, said to run over 50% 
metallic iron. The holdings of the company at the 
mines afford water-power sites, and the plans con- 
template installing a hydroelectric plant to furnish 
power for driving an air compressor and other equip- 
ment at this location. 


ADDITIONAL ELECTRICAL EQUIPMENT 
WILL BE INSTALLED AT COOKE 
CITY, MONT. 





Local Power Company to Increase Capacity to Take Care 
of Increased Demands. 


The Western Smelting & Power Co., which has 
a copper mine, smelting furnace and hydroelectric 
plant at Cooke City, Mont., has plans for installing 
additional electrical equipment early in 1919. The 
power plant, as it now stands, has a 250-kw. Bullock 
generator, driven by an S. Morgan Smith water tur- 
bine, the latter operating under 53-ft. head, the water 
being delivered from Clark’s Fork through a flume to 
the penstock. The power house is situated 4 miles 
from the smelter to which energy is transmitted for 
operating a crusher, sampling equipment and a No. 8 
Connorsville blower. The smelter, not now in opera- 
tion, is expected to be blown in by next July. Pro- 
posed new installations include a 100-hp. motor to 
drive an air compressor, a bank of transformers, and 
possibly an electric locomotive for hauling out ore 
through the mine tunnel to the smelter. Power pro- 
duced at 2300 volts is stepped down to 440 volts for 
motors at the company’s smelter and sawmill, and to 
the required voltage for supplying lights to 
Cooke City. 

Additional transformers are required for stepping 
up the voltage to 23,000 for transmission over high- 
tension lines to other mines in the district. 

Other new equipment, for which material has been 
provided, will consist of a 2-mile aerial tramway from 
the mine to the smelter. This will be a single-cable 
line, carried on wooden towers, and operated by a 
motor connected by reduction gears to the driving 
shaft of the tramway at the smelter terminal. The 
special features of the tramway were designed by 
G. L. Tanzer, president and general manager of the 
company. As the demands for power in this district 
are likely to increase, the company contemplates put- 
ting in another generating unit to meet any such re- 
quirement. 
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Linking Science and Art in Lighting 


Fourth* of Six Articles Dealing with Esthetic Interior Lighting— 
Opportunities for Use of Color—Adaptability and Proper Ap- 
plication of Strongly Colored Light and Slightly Tinted Light 


By M. LUCKIESH 


Vela Research Laboraory, 





ENTION of colored light in lighting generally 
M suggests theatrical effects and naturally, be- 

cause colored light has rarely been used out- 
side the theatrical or spectacular fields of lighting. 
However, the greatest possibilities in this direction are 
to be found in a vast variety of interiors, but at the 
outset it is well to distinguish between two classes of 
colored illuminants, namely, those of the purer or 
striking colors, and those of the unsaturated or less 
conspicuous tints. The former are clearly recognized 
as colors and owe their effects to their pronounced 
hues. The latter, in their more extensive fields of gen- 
eral lighting, are not sufficiently pronounced in hue to 
arrest the visual sense but exert their influence through 
the atmosphere which they produce. In other words, 
they are more felt than seen. 

These fields, for both strongly colored and slightly 
tinted light, have not been extensively cultivated, 
chiefly because such illuminants cannot be obtained 
easily. In electric lighting it is most convenient 
generally to obtain such illuminants by means of 
colored lamp bulbs. When it is necessary to devise a 
colored screen as an accessory by using gelatine, glass, 
silk, etc., the difficulties are so great that we are gen- 
erally discouraged. Heretofore, with few exceptions, 
lamps have not been available with colored glass bulbs 
which have been definitely developed for various 
scientific and artistic purposes. Of course, the arti- 
ficial-daylight lamps are now in extensive use but they 
do not have an important place in the present discus- 
sion, although there are purely artistic uses for these 
lamps. For example, they could be used to illuminate 
the central dome of a beautiful interior from their 
places of concealment in a cove. Thus the dome would 
appear bluish by contrast with the remainder of the 
interior, which is assumed to be illuminated with 
ordinary artificial light and which would appear yel- 
lowish. The very effective and important phenomena 
of color contrast should be recognized and practiced 
in this phase of lighting. 

It appears that one of the most conspicuous de- 
velopments in lighting in the near future will be the 
use of tinted light more definitely, more appropriately, 
and more generally. Lamp efficiencies now warrant 
the conversion of ordinary light by filtration into the 
tints desired by the lighting artist and by the con- 
sumer who appreciates their esthetic value. It is pos- 
sible to make lamp bulbs of colored glass of a wide 
variety of tints and it has been shown that supefficial 
coatings of even a greater variety of tints can be made 
of the necessary durability. 

The light emitted by ordinary Mazda lamps is of 
a yellowish tint, but this tint is not sufficient to be 
satisfactory to many consumers and lighting artists. 





*The first three of these articles appeared in the ELECTRICAL 
Review of @ct. 5, Nov. 2 and Dec. 7, 


1918, respectively. 


National Lamp |Vorks of General Electric Co., Nela Park, Cleveland, Ohio 


FART IV:—POSSIBILITIES OF COLORED LIGHT. 


On comparing the light from a Mazda lamp with that 
of a kerosene or candle flame it is at once recognized 
that the latter is decidedly more yellow in hue. When 
compared with natural daylight or moonlight, the light 
from a Mazda lamp is seen to appear very yellowish, 
but this tint quite completely disappears at night when 
the element of contrast is absent. Oddly enough, not- 
withstanding the fact that daylight (white light) is a 
part of the scheme of creation—an illuminant under 
which the human eye evolved—there is an insistent 
demand for a decidedly yellowish light for purely 
artistic purposes. It is interesting to speculate upon 
the reasons for this dual standard, for we do not object 
generally to the color of daylight in the daytime; but 
it is more important to accept the fact and to attempt 
to supply this demand. The war has postponed the 
commercial development of lamps which will satisfy 
this demand, but it is well to bear this phase in mind 
and make plans which can be put into effect when 
peace has again been declared. 


Use FoR STRONGLY COLORED LIGHT. 


The present discussion deals chiefly with tinted 
light, but a few remarks regarding the uses for 
strongly colored light will be presented because this 
field of lighting may be considerably extended. At 
present it is necessary to obtain these illuminants by 
using accessories of colored glass if permanency is 
desired. Ordinary colored lacquers do not withstand 
the excessive temperature of lamp bulbs and generally 
fade rapidly on exposure to light and heat. It is un- 
fortunate that these lacquers are not permanent as to 
color, because by mixing and diluting them a wide 
range of colors may be obtained. 

Besides the purely scientific uses, such as in sig- 
naling, these illuminants of fairly pure hues have an 
extensive field on the stage, in advertising, and in 
other spectacular phases and also have limited applica- 
tions in interiors where a theatrical touch is desired. 
They possess artistic and even deeper psychological 
value. The lighting artist can apply them appropri- 
ately for they may be considered in much the same 
manner as pigments or other coloring media in their 
effects with the greater advantage of mobility and 
comparatively unlimited intensity. Even in churches 
and in similar interiors, strongly colored illuminants 
may be safely used in certain places in accordance 
with their expressive or symbolic character. . 

There is not a clear-cut language of color but the 
rudiments are available.t Colors have been exerting 
their influence upon man ever since his birth and as 
he becomes more highly organized his susceptibility 
to such influences as color increases. Artistic man 
is today greatly influenced by colors as attested to by 


*“The Language of Color,’’ by M. Luckiesh. Bodd, Mead & 
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the beautiful color effects. with which he surrounds 
himself. But why has not colored light been utilized 
more generally? One reason is that colored light 
has been difficult to obtain but it is hoped that this 
reason will soon become extinct. 


CHARM AND APPLICATION OF TINTED LIGHT. 


In the home, and in other interiors, silk and other 
fabrics have been adapted to lamp shades. Much of 
the charm of such lighting units is found to be due 
to the tinted light which results. Those possessing 
artistic sensibilities generally are delighted with an 
illuminant which simulates, or is even more pro- 
nounced in hue than, the yellowish-orange light of the 
old candle-flame. Evidences of the charm of tinted 
light are available and only need to be closely observed 
if one is seeking for verification. And, incidentally, 
this charm is not only for a relatively few who are 
supposed to be endow ed with artistic sensibilities, for 
all of us contain at least a spark of this nature, which 
if fanned into a glow, will help to make our surround- 
ings full of interest and more pleasant. 

In considering this aspect of lighting, the taste of 
the cliént must be respected but this taste may be 
cuided by the lighting artist. The details of artistic 

ehting cannot be covered by rules and formulas. Art 
; not an exact science but there are general rules 
which may be applied in the esthetical field of lighting 
is well as in decoration, for example. Art transmits 
the truths of science but this transmission, to be done 
irtistically, calls for the lighting artist who can sense 
his way beyond the general laws of esthetics. In 
studying this phase of lighting, great help will be 
found in using interior decoration as a parallel, and 
the lighting artist will gain confidence as he comes to 
realize more and more that light is a decorative 
medium which may be sprayed on areas or concen- 
trated in high-lights with greater ease and possibilities 
than the ordinary mediums of the interior decorator. 

The choice of tints is largely a matter of taste but 
the yellow and orange tints are doubtless the most 
generally satisfactory. These should be distinguished 
from amber, canary, lemon yellow, or any yellow 
possessing a greenish tinge. These have their uses 
but are not as pleasant to live with as those unsatur- 

ted yellow and orange illuminants which da not depart 
far in spectral characteristics from the old artificial 
illuminants. A yellow with a slight pinkish tinge is 
generally charming. Such a color provides an “at- 
mosphere” of warmth in interiors and appears to aid 
in softening otherwise harsh effects in a manner some- 
what akin to diffusing media. Illuminants of this hue 
may be used quite satisfactorily in many places. It is 
interesting to note that persons generally feel the in- 
fluence of illuminants of these delicate yellow or 
orange tints without realizing that they are really 
colored. The proof of this will be found in lighting 
two rooms respectively with amber and unsaturated 
yellow-orange illuminants. The greenish tinge of the 
former generally stamps this illuminant as colored 
though the other remains inconspicuous in this respect. 
This test it appears is a proper one for determining 
whether or not a tinted illuminant may be ‘lived with’ 
continually. 

Rose, pink, and unsaturated red are goneeelly 
mildly stimulating but should be used more cautiously 
than the yellow tints. They are quite appropriate for 
the more lively places and occasions and therefore 
may be used in residences in the dining room and often 
in the living room. They are appropriate for restau- 
rants, ballrooms, and similar places. 
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These two groups of tinted illuminants appear to 
have the widest fields of application, owing both to 
their psychological effects and to the relatively high 
efficiency at which they can be produced. However, 
tints of blue and green are useful. One objection to 
the use of blue and green filters when used with in- 
candescent lamps is that the resultant illuminants 
appear whitish rather than tinted unless the colored 
screens are quite pronounced in hue. The psychologi- 
cal effect of these colors is that of neutrality or cold- 
ness, but these characteristics may be utilized in light- 
ing. For example, a theater illuminated in this man- 
ner during the summer months is more inviting. Do 
we not feel “cooler” under such an illumination in 
an interior? These experiments have been tried and 
it appears that they are worthy of practical con- 
sideration. 

In dealing with colored light, contrast is quite as 
important as in the application of pigments. In pajnt- 
ings, rugs, etc., our chief- delight in the colors is due 
to contrast. Without at least a note of contrast, a 
color loses most of its beauty and effectiveness. For 
example, if we place an aperture in a black cardboard 
over an area in a painting which is covered with one 
color, thereby eliminating the influence of the sur- 
rounding colors, the color loses much of the liveliness 
which it displays among the other colors of the 
painting. 

Similarly, if we illuminate a room with an illum- 
inant of a delicate tint, we soon become adapted to 
the tint and unconscious of it. But if a spot of con- 
trasting color is present, such as could be obtained 
with a decorative lamp, this serves as a vital spark 
to keep the tint of the general illuminant alive. For 
example, if the general illumination is of a yellowish 
hue the contrasting spark may be bluish or greenish. 
Without such contrasting illuminants it is necessary 
to use more pronounced color in the general lighting. 

It is impracticable to illustrate in an article of this 
character the applications of colored or tinted light but 
it is hoped that the foregoing paragraphs, which are 
based on personal experiments and observations, will 
convince the reader that in this direction lies a field 
of future opportunity. Until it becomes easier to util- 
ize the possibilities of tinted light by means of colored 
lamps, the lighting artist and the consumer must de- 
pend upon tinted glassware, colored silks and other 
media. Such media perhaps will always be satisfac- 
tory for many purposes, but the writer believes that 
the full development of the use of tinted light will 
depend upon convenient sources of such light. In the 
field of electric lighting the most convenient means of 
obtaining tinted light is directly from the lamps. 
Hence, it is believed that such lamps are bound to be 
available commercially in the future. 

(To be continued.) 





INDUSTRIES BOARD CANCELS WAR RE- 
STRICTIONS. 


War Board Control Ends Jdnuary 1. 


Formal announcement has been made of the can- 
cellation of all restrictions and orders of the War In- 
dustries Board effective January 1, and the with- 
drawal of all pledges made by industries at the in- 
stance of the board. 

Notice of the dissolution of the board January 1 
was given several weeks ago with the resignation of 
Bernard M. Baruch as chairman and its acceptance 
by President Wilson, to become effective that date. 


Industries 
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Chicago, Milwaukee & St. Paul Elec- 
trification in Washington 


Good Progress Being Made on Cascade Mountain Elec- 
trification—Principal Features of Power, Feeder and 
Trolley Lines, Substation and Locomotive Equipment 


By W. A. SCOTT 


LECTRIFICATION of 218 miles of Chicago, 
E Milwaukee & St. Paul Railway line from 
Othello, Wash., to Seattle and Tacoma, has 
progressed to the point where the poles and fixtures 
for‘supporting the power-transmission wires, and those 
for the trolley, feeder and other wires, are nearly all 
in position. The substation buildings between Othello 
and Tacoma are completed and a portion of the sub- 
station equipment is on the ground and installed. 

As mentioned in earlier issues of the ELECTRICAL 
Review, the present electrification is the largest and 
most important development of this kind now under 
way. Added to the 441 miles of previously electrified 
line from Harlowton, Mont., to Avery, Idaho, it will 
give this progressive railroad about 660 miles of elec- 
trified trunk line through the Rocky and Cascade 
Mountains and neighboring ranges. 

SUBSTATIONS. 

The eight substations, which are situated at an 
average distance of 28 miles apart, are of brick con- 
struction with flat roofs covered with tar and gravel, 
except that two of them in the regions of heavy snow 
have sloping roofs covered with a special roofing com- 
position. Each substation will have two or three bun- 
galows adjoining it for the operators. 

Beginning at Othello and proceeding westward, the 
substations are named in the following order: Taun- 
ton, Doris, Kittitas, Cle Elum, Hyak, Cedar Falls, 
Renton and Tacoma. The substation location in each 
case corresponds to that of the regular railroad station 
at the respective towns. 


PoweER LINE CONSTRUCTION. 


At Taunton substation, which is 9.2 miles west of 
Othello, a connection is made with the Long Lake 
hydroelectric station of the Washington Water Power 
Co., by a 110,000-volt transmission line 170 miles in 
-length; and at Cedar Falls substation with the Sno- 
quaimie plant of the Puget Sound Traction, Light & 
Power Co. by a transmission line about 10 miles in 
length. The latter company is building a new substa- 
tion at its Snoqualmie plant in which to step up the 
generator voltage to 110,000 for transmission to the 
Milwaukee railway company. The Puget Sound Trac- 
tion company's new substation will contain three 4500- 
kv-a. transformers, of General Electric type, and one 
in reserve, all to be outdoor installations, to be com- 
pleted by July 1. It will also include a special type 
of large disconnecting switches being furnished by the 
Electrical Engineers’ Equipment Co., of Chicago. The 
Milwaukee company, as in its previous electrification 
work, is constructing its own transmission tie lines. 

In this power-line construction the Milwaukee 
company will have between Taunton and Cedar Falls 
a 6-strand No. 00 copper cable with a hemp center, 





making a 133,000-circular mil cable having a diameter 
of 0.446 in. The line from Cedar Falls to Renton and 
Tacoma, via Snoqualmie Falls, has six strands and a 
hemp center, with a cable diameter of 0.938 in. The 
Long Lake-Taunton line consists of seven No. 8 wires, 
giving a cable diameter of 0.3855 in. and 115,000 cir- 
cular mil area. 
SUBSTATION EQUIPMENT. 


The Milwaukee company erected its own “substa- 
tion buildings, which are T-shaped, providing for a 50 
by 84-ft. high-tension room in the rear, and a 30 by 
6o-ft. room in front for motor-generator set. Taun- 
ton, Doris and Kittitas substations are being equipped 
by the Westinghouse Electric & Manufacturing Co. 
and those at Cle Elum, Hyak, Cedar Falls, Renton and 
Tacoma are being equipped by the General Electric 
Co. Those at Taunton and Tacoma are 2-unit sta- 
tions, with the two units to be installed. Doris, Hyak 
and Cedar Falls are 3-unit stations, with two units 
installed in each case. Cle Elum and Renton are 
2-unit stations with one unit installed in each one. 
These are all 2000-kw. units. 

The purpose herein is to describe the equipment in 
one of the substations installed by the Westinghouse 
Company and that in one of the substations installed 
by the General Electric Co. as typical of the two types 
of installations. 

TAUNTON SUBSTATION. 

The Taunton substation, which is supplied with 
Westinghouse apparatus, contains two oil-insulated, 
self-cooling tubular type transformers for indoor serv- 
ice. These are shell-type transformers rated at 2500 
kv-a., 3 phase, 60 cycles, with high-voltage winding 
for 102,00c volts, and low-voltage winding for 2300 
volts. Additional taps are provided on the high-ten- 
sion winding to give 97,200 and 92,400 volts at full 
capacity. Taps for 1150 volts are provided on the 
low-tension winding to afford the starting voltage for 
synchronous motor of the motor-generator sets. The 
transformers are connected in star on the high-voltage 
side and in delta on the low-voltage side. Each trans- 
former is connected to and has the corresponding 
capacity for supplying one motor-generator set. 

The high-tension windings are made up of flat coils 
to keep the voltage stresses between coils low. Each 
coil is wound with layers of thin copper ribbon, which 
is bare, but as the coil is wound the conductor is auto- 
matically insulated with layers of paper and cloth 
applied through a folding tool. 

Taps in the high-tension winding are placed in the 
body of the winding instead of at the ends where they 
would be exposed to the effects of line surges. The 


low-tension coils are made up of rectangular copper 
conductors in multiple, each one being covered with 
The transformer 


two layers of cotton insulation. 
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tanks are of boiler plate, having a cover bolted to the 
top, with a gasket between tank and cover, making 
them air tight. 

The leads and taps from the high-tension coils are 
connected to the terminals, the latter being carried by 
insulating supports mounted upon the barriers be- 
tween the coils, forming a terminal arrangement free 
from grounded supports. The three high-tension leads 
are carried through the cover by bushings of the con- 
denser type. The five low-tension terminals are 
brought through suitable bushings in the cover, the 
terminal boards being mounted inside the transformer 


Case. 
This substation contains two motor-genecrator sets, 
each consisting of two 1000-kw., 6-pole, 1500-volt, 
direct-current generators connected in series and 
riven by a 3-phase, 60-cycle synchronous motor. The 
motor and two generators are on the same shaft and 
iplate. There is an exciter at each end of the shaft, 
for the generators and one for the synchronous 
tor. The normal full-load output of each set is 
0 kw., at 514 r.p.m., 3000 volts, 667 amp. The 
citer for the generators is rated at 10 kw., 125 volts; 
- exciter for the synchronous motor is rated 30 kw., 
25 volts. It has a special winding, arranged to auto- 
itically hold the power-factor on the motor at 95% 
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tendency to flash or “buck’’ over at the generator com- 
mutators. 


CeparR FALLS SUBSTATION. 


The following is a brief outline of the Cedar Falls 
substation equipped by the General Electric Co. It 
has two 2000-kw. motor-generator sets, two 2500-kv-a. 
step-down transformers, and switchboard equipment. 
This company’s oil-cooled transformers have steel plate 
tubular tanks and the high-voltage winding has ap- 
proximately 5% taps. The low-voltage winding is 
provided with approximately 50% starting taps in the 
same manner as those in the Westinghouse equipment. 
The oil switches can safely protect the machines and 
feeders under short-circuit conditions, provided the 
total rated capacity available on busbars or circuits to 
which switches are connected does not exceed specified 
limits. The 110,000-volt circuits of the power com- 
pany and the railroad transmission lines are controlled 
by large circuit-breakers, while the transformers are 
controlled by 100-amp. circuit-breakers. These oil 
breakers are operated from panels located in the mid- 
dle wall in a similar manner to those of the Westing- 
house substations. 

The two motor-generator sets, each consist of one 
2300-volt, 2500-kv-a., 3-phase, 60-cycle synchronous 











One of the Baldwin-Westinghouse 240-Ton Electric Passenger 


leading when delivering maximum load, with provi- 
sions for adjusting the power-factor setting to give 
unity or leading power-factor between one-half and 
full load. 

The power company’s feeders are controlled by 
|10,000-volt, 200-ampere, remote-controlled, hand- 
operated oil circuit-breakers, having a very high ulti- 
mate rupturing capacity at the arc. These are pro- 
vided with bushing-type current transformers oper- 
ating the protective relays, Each oil circuit-breaker is 
controlled from a panel located in the middle wall and 
on which is mounted the controlling, operating and 
indicating mechanism and disconnecting switch. The 
incoming power line and railroad 3000-volt feeder 
lines are equipped with static voltage detectors. The 
main switchboard contains nine panels. There is one 
resonant shunt to be connected across the 3000- 
volt direct-current busbars, to be so proportioned as 
to shunt out the harmonics set up in the machines by 
slot action. 

A unique feature is the Westinghouse flash sup- 
pressor, which.device consists of a combination of 
electrically operated switches that function to create a 
short-circuit across the collector rings provided on the 
armatures of the direct-current generators, imme- 
diately upon any sudden rush of current beyond that 
for which the combination is set. The effect is to kill 
the direct-current voltage instantly and suppress any 


Locomotives for the Chicago, 
























Milwaukee & St. Paul Railway. 





motor, started from transformer taps, and direct- 
connected to two 1500-volt, 1000-kw. generators, con- 
nected in series for 3000 volts direct current, and two 
125-volt exciters rated at 30 and 10 kw., respectively. 
The switchboard, as in the Westinghouse stations, 
consists of a panel for each of the motor-generator 
sets, panels for two 3000-volt direct-current feeder 
circuits, storage-battery panel, auxiliary light and 
power panel for station use, a panel for power-limiting 
equipment and one for the power company meters. 


DrreEctT-CURRENT FEEDER LINES. 


The 3000-volt direct-current feeder lines are con- 
tinuous between substations,, with taps to the trolley 
line at intervals of 1ooo ft. The return circuits are 
made up of a No. 4/o copper cable strung on the 
feeder-line poles connected to the running rails at 
intervals of 8000 ft. The purposes of this cable are 
to prevent interruption of circuit and dangerous volt- 
age at rail joints in case of the breaking of bonds. The 
running rails also transmit the current necessary for 
automatic signaling, so that the only cross connections 
between main-line tracks will be the reactance bonds in 
connecting with the signals. 


TROLLEY CONSTRUCTION. 


The trolley construction is of the catenary type 
and consists of two standard No. 4/0 grooved copper 
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wires, hangers for which are alternately spaced and 
separated for each wire by an average distance of 15 
ft., there being no rigid connection between the two 
wires. This construction provides the flexibility of 
support, affording the increased trolley contact surface 
and current-carrying capacity required by high-speed 
conditions. On passing tracks and yard tracks only 
one trolley wire is being provided. The normal height 
of trolley wires above the top of the rail is 24 ft. 2 in.; 
the minimum height, applying to bridges and tunnels, 


is 19 ft. 
PoWER INDICATING AND LIMITING SYSTEM. 


A power indicating and limiting system, apparatus 
for which will be furnished by the Westinghouse com- 
pany, will be installed. The purposes of this system 
are similar to those of the system already in successful 
operation for some time on this railroad’s electrified 
Rocky Mountain divisions in Montana, and consist of 
first, providing a convenient means of measuring and 
recording at one specified point, the dispatcher’s office, 
the total power required to operate the newly electrified 
territory ; and, second, providing the means, by auto- 
matic lowering of the direct-current substaticn voltage 
of limiting the maximum demand, or, if desired, the 
output of a particular substation to a certain predeter- 
mined amount. The indicating and limiting apparatus 
in the substations and the dispatcher’s office is con- 
nected by a circuit consisting of two No. 8 B. & S. 
copper wires mounted on the trolley poles. This cir- 
cuit extends from the most easterly substation, Taun- 
ton, through each succeeding substation to the dis- 
patcher’s office, and its frequency in any portion is 
dependent on the load in the substations east of that 
portion. The final frequency at the dispatcher’s office 
is thus dependent on the total load on all substations 
and this feature forms the basis of the design of the 
system, details of which will shortly be completed. 


ELeEctrRIc LOCOMOTIVES. 


Fifteen electric locomotives are being built for 
passenger and freight train service on the electrified 
line above described. Ten of these are being built by 
the Westinghouse Electric & Manufacturing Co., and 
five by the General Electric Co. 

The five through passenger locomotives to be deliv- 
ered by the General Electric Co. will each be equipped 
with steam heater, train-lighting apparatus, and 12 
gearless motors; two 4-axle rigid trucks, and 3-axle 
guiding trucks. The heating equipment is installed in 
a separate cab in the center. The portion of the cab 
extending towards the end of the locomotive from the 
operating cab will have a rounded form more or less 
resembling the shape of the present steam locomotive 
ahead of the engineer’s cab. The locomotives will, of 
course, be capable of operating equally well in either 
direction, 

The Westinghouse passenger locomotives will con- 
tain two main running gears, each having a 4-wheel 
guiding truck, three driving axles in a rigid wheel base 
and a 2-wheel trailing truck. The whole running gear 
will thus be composed of two Pacific type running 
gears coupled together with the 2-wheel trucks on the 
adjacent ends. A single cab will be mounted upon the 
running gears. The motors will be of the twin-arma- 
ture 4-pole type, having two armatures connected per- 
manently in series and carried in a common frame. 
The two armatures will be geared through a single 
gear to a quill surrounding the driving axle and car- 
ried in bearings in the motor frame. This quill drive 
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is the same in principle as that used on the New York 
& New Haven locomotives. 

No freight locomotives will be purchased, as the 
present locomotives used for passenger service will 
have their gears changed so as to adapt them for 
freight service. The passenger service, both on the 
present electrified zone and in the district west of 
Othello, will be handled by the new passenger locomo- 
tives above referred to. Each passenger locomotive 
will have a capacity corresponding to that required to 
haul a load of 960 tons, or about 12 cars, in ‘a continu- 
ous run over any part of the profile between Harlow- 
ton, the eastern terminus of the present electrification, 
and Tacoma and Seattle, the speed varying from about 
60 miles per hour on the level to about 25 miles per 
hour on the heaviest grade. All locomotives will be 
equipped with control permitting of regeneration on 
down grades. 

The electrification, both with respect to engineering 
and construction, is being handled by the railroad’s 
electrification department, reporting to General Man- 
ager H. B. Earling; R. Beeuwkes is electrical engineer 
in charge and F. B. Walker is superintendent of con- 
struction. 





MINIMUM CHARGE ELIMINATED BY NEW 
YORK COMMISSION. 


The Public Service Commission for the First Dis- 
trict, New York, has approved an opinion by Chair- 
man Charles Bulkley Hubbell and has decided that the 
Bronx Gas & Electric Co. is violating the law in exact- 
ing from its electric customers a minimum charge of 
$I per month when the total consumption of any single 
consumer during a particular month, multiplied by the 
rate at which that consumer buys current, does not 
equal the minimum charge. The maximum price 
which this company may charge is 12 cents per kw-hr. 
for electricity. Chairman Hubbell found that the im- 
position of a maximum charge would have the effect 
in some instances of raising this rate, and hence would 
be illegal. The commission, on the chairman’s recom- 
mendation, directed that the company remove the min- 
imum charge from its tariff schedules and if the com- 
pany failed to obey this order that counsel to the 
commission should institute mandamus or injunction 
proceedings against the company to compel compli- 
ance, 





ELECTRICALLY ILLUMINATED CHRIST- 
MAS TREE IN WAR ZONE. 


Coblenz saw its first electric Christmas tree on 


Christmas eve. It was set up in the plaza along the 
Rhine, directly in front of the headquarters of the 
Third army. The tree, which was 4o ft. high, was 
decorated with red, white, and blue ribbons and was 
trimmed by army nurses. It was placed in position 
by members of the Thirty-seventh engineers. 

Red, white, and blue incandescent lights covered 
the tree, at the base of which in letters 3 ft. high, was 
the insignia of the Third army. The electricity was 
furnished by a portable plant taken to the spot by the 
American troops. 

The Seventy-third field artillery gave a concert 
when darkness fell and the tree was lighted up. 

The large building housing the headquarters of the 
Third army, as well as smaller structures erected by 
American troops, all bore crosses, which were lighted 
the evening before Christmas and Christmas evening. 
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Power and Torquein Electric Motors 


First of a Series of Articles Discussing the Principles 
of Different Types of Electric Motors on a Common 
Basis and Giving a Simple Means of Comparison 


By JUSTIN LEBOVICI 








During 1916 we published two series of articles by Mr. Lebovici on “Alternating-Current Motors” and “Alternating- 


Current Motor Windings.” 
mathematics. 


These articles gave a well illustrated and clear discussion of these subjects free from higher 
Our readers will, therefore, be interested in the present serics of articles, of which this first one deals with 


fundamental principles, their application to the different types of motors following. 


ARDLY anybody believes nowadays that science 
H explains anything; we consider science rather 
as a “shorthand description,” as an “economy 
of thought.” It should then be expected to see the 
different types of electric motors treated on common 
principles. The performance of the alternating-current 
induction motor is usually described by means of the 
rotating-field theory. The “equivalent circuit” dia- 
gram is deduced and the circle diagram covering the 
motor behavior is readily obtained by this method, but 
the physical principles underlying the motor charac- 
teristics are lost sight of. Students familiar with only 
the rotary-field theory consider the induction motor as 
operating on principles entirely different from those 
)t the direct-current motor and when confronted with 
new problems are not able to go back to fundamental 
principles for their solution. 
It is the intent of this article to show that the per- 
formance characteristics of the induction motor and 
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Fig. 1. 
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Fig. 2. 
the “equivalent circuit” can readily and most easily be 
obtained by the application of those principles with 
which we are familiar from the direct-current ma- 
chine and the static transformer operation. This 
method, introduced by Potier and Gorges, developed 
by McAlister, Fynn and others, has found wide appli- 
cation in the treatment of the single-phase commutator 
motor, but is very seldom used in the treatment of the 
most widely used motor, i. e., the polyphase induction 
motor. : 
The space and vector diagram has proven the best 











means of fixing our ideas when dealing with alter- 
nating-current rotating machinery and its underlying 


conventions will be considered first. The following 
conventions will be used in the diagrams: 

(a) A stator winding will be represented by a 
spiral S and its axis ¢, as shown in Fig. 1. 

(b) A rotor with its winding is represented by a 
circle C (see Fig. 2) or a circle C and a few small 
circles around its periphery to indicate the conductors 
constituting the rotor windings (see Fig. 1). For our 
consideration, the way in which the conductors are 
connected to a winding is immaterial. 

(c) If the rotor has a winding connected to a com- 
mutator, the brushes are represented in the diagram 
as sliding on the armature conductors. Any current 
flowing through the brushes, in the two-pole repre- 
sentation, is assumed to produce magnetization in the 
line joining the brushes and in the direction of current 
flow. (See Fig. 2.) 

(d) A cross in the small circle representing the 
conductor indicates a current flowing from the ob- 
server; a dot indicates a current flowing towards the 
observer. (See Fig. 1.) 
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Fig. 3. Fig. 4. 





(e) Dealing with the relative position of vectors 
in space we shall consider a position from left to right 
and from top to bottom positive, as shown in Fig. 3. 

(£) Dealing with the phase or time diagram show- 
ing the direction and magnitude of the various vectors 
relative to each other, we will assume that the leading 
vector is drawn counterclockwise with respect to the 
lagging vector. 

(g) Sinusoidal time values are assumed for all 
alternating quantities (or only the fundamental is 
considered) in order to simplify matters. 

(h) The direction of the rotor rotation is indicated 
by an arrow accompanied by the letter R, as shown in 
Fig. 2. 

(i) An emf. will be considered as magnetizing 
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along the same axis as the current that will result un- 
der its action when the circuit of the emf. is closed. 

(j) A flux magnetizing on a positive direction in 
the space diagram will be plotted along the positive 
axis in the time diagram. 

(k) Having agreed in conventions (e) and (f) 
(or, in other words, having decided on the directions 
of the positive axis in the space diagram and on the 
vector rotation in the time diagram) we are still free 
to assume one positive axis in the time diagram. The 
direction of the other positive axis in the time diagram 
will follow logically from the data of the problem 
under consideration as shall be shown in what follows. 


EMF.’s AND CURRENTS DuE To TRANSFORMER ACTION. 


Consider the short-circuited transformer shown in 
Fig. 4. Let l’, be the potential difference at the ter- 
minals of the primary winding having W, turns and 
let /, represent the current flowing through that wind- 
ing. J, can be looked upon as the vector sum of a 
magnetizing current /,, lagging 90° behind |’, and of 





fem 
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Fig. 5. Fig. 6. 

a current /',, which is equal and opposite to the current 
/, flowing in the short-circuited secondary, the number 
of turns of which are II’,, equal to the number of pri- 
mary turns. This is shown in Fig. 5. 

The current /, will produce flux along every avail- 
able path in inverse proportion to the magnetic reluc- 
tance of the path. The greater part (the flux of 
mutual induction) will link with the primary turns lV, 
and the secondary turns II’,, the rest (the leakage 
flux) will link with I/’, only. Neglecting leakage, the 
mmf. (/,/V,) gives rise to a flux ¢, in time phase 
with /, (see Figs. 4 and 5) and having in space the 
direction shown by the dotted line of Fig. 4. The 
mmf, (/,/1’,) will give rise to a flux ¢, in time phase 
with /,, threading the same path as ¢, and having the 
direction shown by dashes and dots in Fig. 4. The 
two fluxes ¢, and ¢, combine to form the resultant 
flux @ in phase with the magnetizing current J». The 
fluxes due to /, and /, are equal, opposite and thread- 
ing the same path. They combine and the only flux 
left is the flux of mutual induction ¢ produced by /m. 

Besides the flux @ we have the leakage fluxes ¢), 
linking with , only and the leakage flux ¢), linking 
with W, only. 

' The relations of voltage, current and flux existing 
in the transformer shown in Fig. 4 are represented by 
means of the transformer diagram, Fig. 6. ¢, in phase 
with J», represents the flux of mutual induction; 
€p, and ey. are the emf.’s induced in the primary and 
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secondary windings. The emf. e,, lags 90° behind the 
flux and is so shown in Figs. 6 and 7. The secondary 
emf. ¢,, is consumed by the secondary resistance drop 
/,r, and the secondary leakage reactance drop /,.., due 
to the leakage flux q).. 

Neglecting the current covering the core loss, the 
primary current /, is the resultant of /m and J/’,, as 
shown in Fig. 6. 

The primary impressed voltage /’, has to overcome 
the voltage e,, induced by the mutual flux ¢, the reac- 
tance drop in the primary /,.7, due to the primary leak- 
age flux ¢,, and the primary resistance drop /,7,, as 
shown in Fig. 6. 


EMF.’S AND CURRENTS DUE TO ROTATION 


When the coil AB (see Fig. 3) is rotated so that 
its conductors .1 and B cut the flux ¢ an emf. is gen- 
erated in the same. If the coil is closed, a current will 
flow through it. For clockwise rotation the direction 
of current flow will be as indicated in Fig. 8. 

Dealing with the armatures of common rotating 
machinery and considering the flux axis fixed in space, 
two cases of rotational emf.’s will have to be consid- 
ered. 


(a) Emf.’s induced in the conductors of an arma- 


Fig. 8. 


ture between two points not fired with relation to the 
flux axis (e. g., the ordinary alternating-current gen- 
erator or alternator). 

Suppose that the two ieads of the coil shown in 
Fig. 9 are connected to two slip rings, then the posi 
tion of the conductors A and B with relation to the 
fixed flux axis @ changes as the coil moves around in 
space. The emf. induced in the coil can be found 
from the fundamental law of magnetic induction 

e = — dd/dt. 

It is evident that the induced emf. e and the flux ¢ 
are in time quadrature and that the induced emf. lags 
behind the inducing flux. This has been shown in 
Fig. 10. 

(b) Emf.’s induced in the conductors of an arma- 
ture between two points fired with relation to the flux 
axis (e. g., between two brushes sliding on a commu- 
tator or in all conductors symmetrical to the flux axis 
of a squirrel-cage winding). 

Considering the emf. generated by rotation in all 
the conductors lying between brushes A and B in 
Fig. 11, fixed with relation to the flux axis ¢, it is 
more convenient to use a modification of the Maxwell 
law of magnetic induction applied above. 

The emf. generated in each conductor is given by 
the proportionality 

= Biv 
where B is the flux density in the air gap, / the length 
of conductor, and wv the peripheral speed. 
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If the flux is constant and the speed uniform, the 
emf. will be constant and the current due to this emf. 
will be a direct current. 

[f the flux varies while the rotor is turning and B 
changes from the value B to the value B + dB, then 
the emf. will change to the value e + de, and we ob- 
tain the relation 

e+de=—(B+dB)lv, 
or, in other words, the emf. e will vary according to 
the same law as the flux varies and will be in time 
nhase with the flux or 180° displaced from same. 

To obtain consistent results we have agreed to 
plot an e.m.f. of rotation magnetizing along a positive 

xis in the time diagram. 

\ssuming the positive X axis in the time diagram 

ig. 12 from right to left, it follows that the e.m.f. 
‘f rotation E generated in Fig. 11 and magnetizing 
long a negative axis in the space diagram will be 
lotted in the time diagram in the line with the flux @ 
cenerating same and along a negative axis. 








Fig. 9. Fig. 10. 

It is seen that considering all conductors symmet- 
rical to the flux axis the emf’s of rotation add up 
in space along an axis perpendicular to the flux; in 
Fig. 11 along the X axis, since the Y axis has been 
chosen as flux axis. 

The e.m.f.’s due to the pulsation of the flux ¢ on 
the other hand, add up along the same axis as the 
flux; in Fig. 11 along the Y axis. 

PRODUCTION OF TORQUE IN Morors. 

A conductor 1 centimeter long, carrying a current 
of i absolute amperes, placed in a magnetic field of 
density of B lines per sq. cm. perpendicular to the 
lines of force, is acted upon by a force F. The value 
of this force F in dynes is given by the formula 

F=Bli 
Referring to Fig. 13, we see that a coil 4B placed 
along a diameter is acted upon by a force 
f=2BluW, 
where I’, is the number of turns on the coil. 

The direction in which the armature will move is 
easily obtained by means of Fleming’s left-hand rule 
or any other mnemonic rule; it is indicated in Figs. 
13 and 14 by an arrow mark and the letter R. 

Assume that the motion results in a uniform rota- 
tion of m r.p.m.; then the peripheral speed will be 

v = 22 rn/60 
and the power output at the given instant 
p=fv=2BuiW,v 
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It is known that through the rotation of the lV, 
turns in the field B an electromotive force e, is gen- 
erated by rotation, the value of which at the instant 
considered is 

e, = 2W, Blv 
Substituting (3) in (2) we obtain 
(=, 1 

Taking the sum of all values of p during one revo- 

lution we obtain the power output 

P=Sp=E,Icos(E,,J) ..(5) 
where FE, is the effective value of e.m.f. opposing 
the e.m.f. producing I (generally called the counter 
e.m.f.); I is the effective value of the rotor torque 
current; cos (E,,I) is the cosine of the angle of phase 
displacement between FE, and I. 

From equation (3) it follows that F, is at every 
instant proportional to B, or in other words the 
counter e.m.f. and the torque producing flux are in 
time phase. 

In order to obtain the maximum torque the cur- 








Fig. 11. Fig. 12. 
rent-carrying conductor and the flux inducing the 
counter e.m.f. ought to be in time phase, for then cos 
(E,, 1) becomes unity. 

Since the currents in Fig. 14 line up symmetrically 
around the axis XX, while the flux is symmetrical 
with respect to the axis YY, we further see that for 
maximum torque the rotor current axis and the flux 
axis should be in space quadrature. 

The power output as given by equation (5) is ex- 
pressed in watts and includes the rotor bearmg fric- 
tion, the windage losses and other losses due to 
rotation. 

If we want to express the armature output in 
horsepower, we have to divide the expression (5) 
by 746 and we obtain 

hp = E,1 cos (E,,1)/746 ...(6) 
but hp = T w/33,000 (7) 
where 7= force (F) in pounds X radius of rotor 
(r) in feet, and 
» = angular velocity in radians per minute 

=2arn 
where m == revolutions per minute. 
Hence, 
T == Fr = 33,000 X hp./(2rn) = 5250 X hp./n. .(8) 
and T= 33,000 E,J] cos (E,,1)/(746 X 2rn) 

= 7.05 E,I] cos (E,,1)/n 
But E,~4f,W $10", where f,—=pn/I20 is 
frequency of rotation, or 


E,= 4X pn/120 X W X ¢ X 10-7 


9 
the 
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where p is the number of poles in the machine and ¢ 
the effective flux per pole in megalines or 10° lines. 

Substituting (10) in (9) we have 

7 7.05 X 4/120 X pW @I1 cos (E;, d) 10-” 
0.235 p W ol cos (¢,/) 10-* 

If the axis of flux and current are in the same 
direction in space as shown in Fig. 15, no torque can 
result since the conductors at the right of the line 
YY receive impulses in the opposite direction to the 
conductors at the left of the line YY. 

The counter e.m.f. E, in equation (5) does not 
necessarily need to be produced by rotation; the 
important point to keep in mind is that it is opposed 
in direction to the e.m.f. producing the torque 
current / 

If the counter e.m.f. and torque current are in 
time quadrature, cos (E,,/) becomes zero and accord- 
ing to equations (5) and (9) the torque is zero. 


PRODUCTION OF ARMATURE CURRENT. 


The armature current 7 (see Fig. 14) in time phase 
with the flux ¢ adding up along the axis XX in space 
quadrature to the flux axis YY, gives rise to the motor 
torque by its interaction with the flux ¢ as previously 
explained. 

The current i is produced by applying an e.m.f. 
to the armature winding. In the motors in common 
use the e.m.f, is applied in one of the following ways. 

(a) The armature is provided with a coil or phase 
winding and connected through commutator and 
brushes to a source of electric energy (see Fig. 2). 
This method is used in all direct-current motors. 

(b) An alternating current is supplied to the 
stator S magnetizing at the instant shown in Fig. 15 
along the axis YY in the direction top-bottom. As- 
suming that the flux @ is decreasing, then due to 
mutual induction and in line with Lenz’s law a current 
i will flow in the rotor in such a direction as to main- 
tain the flux 4. The direction of the rotor e.m.f.’s 
ey is indicated in Fig. 15 and it is seen that the rotor 
magnetizes in the same direction as the stator. 

It has been explained above that the currents pro- 
duced by e, and the flux ¢@ cannot exert a torque. If 
torque should result, another flux in time phase and 
space quadrature to the currents produced by e, has 
to be produced. 

The common forms of machine employing this 
method for the production of the rotor current 7 are 
the squirrel-cage induction motor, the sl'p-ring (gen- 
erally all phase-wound) induction motors, and the 
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commutator-type induction motors having the com- 
mutator brushes short-circuited along the YY axis. 

The rotor in Fig. 15 does not alter its relation 
with respect to the inducing members S, whether the 
former revolves or stands still, for the number of con- 
ductors at the right and left of the axis YY remains 
constant. 

(c) The stator is connected to an alternating-cur- 
rent line. The rotor is short-circuited along an axis 
XX perpendicular to the stator axis YY, as shown in 
Fig. 16. No torque current can flow in the rotor due 
to the transformer action along axis XX since the 
currents due to transformer action add up along YY. 
(See Fig. 15). If the rotor is driven, an e.m.f. e, 
will be generated by rotation in the flux @ that will 
produce the exciting current in the closed rotor 
winding. The direction of e, can be found by 
means of Fleming’s right-hand rule or some 
other mnemonic rule. For clockwise rotor  ro- 
tation and positive direction of flux ¢, the current 
i, will magnetize from right to left as shown in Fig. 16 
producing the exciting or torque flux ¢,. The flux 
¢, in Fig. 16 can produce torque with the rotor cur- 
rent due to e, in Fig. 15 as will be explained later. 

(d) If the member S in Fig. 14 be connected to 
a source of current (e.g. by means of slip rings) and 
rotated, currents would flow in the rotor, e.g. as indi- 
cated in Fig. 16 whether the rotor is of the short-cir- 
cuited or commutator type. This method of produc- 
ing the torque current has been successfully utilized 
in some modern electric power transmissions for 


automobiles. 
(To be continued.) 


NORTHERN WHITE CEDAR ASSOCIATION 
TO MEET JAN. 21 AND 22. 


The twenty-third annual meeting of the Northern 
White Cedar Association will be held at the Hotel 
Radisson, Minneapolis, Minn., Jan. 21 and 22. At 
this meeting various matters of importance which have 
come up during the past year and other matters deal- 


ing with the future will receive attention. As these 
questions merit the closest consideration of every 
member, a full attendance is earnestly desired. 

In connection with this meeting it is expected to 
give a complete report of all stocks on hand as of 
Jan. 1, 1919. To facilitate in compiling this report, 
blanks will be sent out which the members are urged 
to fill in and return as quickly as possible. 
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1919 To Be Banner Year for Electric 
Cooking 


Lessons Learned from War Insure Much Wider Apprecia- 
tion of the Advantages and Economies of Electric Ranges 
and Appliances — Many Companies Plan Campaigns 


By GEORGE A. HUGHES 


President, Edison Electric Appliance Co., Inc. 


a position to know is that the coming year will 

mark one of the greatest advances in the use of 
electricity since the introduc- P 
tion of this form of power 
and a careful analysis of the 
situation and its possibilities 
only tends to increase this 
belief. 

Numerous substantial rea- 
sons—any one of which in 
ordinary times would warrant 
such a_ prediction—held in 
check as they were during the 
war, now combine to bring 
about a condition which 
promises unparalleled pros- 
perity for this business. Al- 
though this condition applies 
to the entire electrical field 
and its effect will, no doubt, 
be felt by all, it is especially 
true of electric household ap- 
pliances, and of these the elec- 
tric range presents the great- 
est possibility. 

For several years the elec- 
tric range had enjoyed a re- 
markably steady growth. Its 
improvements had been very 
marked and the many difficul- 
ties which were encountered 
were gradually overcome un- 
til its place among the prin- 
cipal electric products was as- 
sured. During the last year 
of the war the introduction 
of electric ranges was re- 
stricted to locations where the savings in fuel, made 
possible by their use offset the expenditure of steel 
and other essentials required in their manufacture. 
This, of course, temporarily retarded its growth in 
some localities but at the same time has proven one 
of the greatest boosts it could receive. The acknowl- 
edgment by the War Industries Board that even the 
restricted production of these ranges was essential, on 
account of the savings which they made possible in 
food, fuel, labor and transportation, and the fact that 
their use in certain locations was strongly recom- 
mended by different Government agencies will un- 
doubtedly aid more in the introduction of electric 
cooking than several years of propaganda work under 
normal conditions. 

Aside from this stimulus, there are numerous other 
reasons which substantiate the belief that this will 


‘er prevailing opinion among those who are in 
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prove to be the real banner year for the electric range. 
Perhaps the most prominent of these and the one 
which comes first to one’s mind is the extraordinary 


a ‘ financial condition which ex- 


ists in this country today. The 
whole country has just passed 
through a period of unparal- 
leled prosperity when saving 
was properly regarded as 
patriotic. The great majority 
of our people, now relaxed 
from an era of strenuous ac- 
tivity, find themselves with 
enotigh money to afford many 
of the little conveniences 
which were formerly beyona 
their reach, And among these 
conveniences electric appli- 
ances and electric service 
stand foremost. What is more 
natural then than for these 
people to create an unpre- 
cedented demand not only for 
wiring but for electric ranges, 
irons, percolators, portable 
lamps and’ the other innu- 
merable appliances as well? 

Furthermore, the servant 
question is not going to be 
entirely solved by the cessa- 
tion of hostilities. The de- 
mand for women workers is 
as great now as ever, and will 
probably remain so. Servants 
formerly were such because 
they had never been able to 
realize the extent of the free- 
dom which they did not enjoy. 
Once they are out of service it will be very hard to 
bring them again to the point where they will submit 
to it. Many housewives, therefore, forced to do their 
own work have quickly adopted the clean, convenient 
electric range in place of the foul-smelling gas or the 
coal stove with its many well-known failings. 

There is also an appreciable valley in the ordinary 
central station’s load which was filled during the war 
by the great demands of factories engaged in munition 
or other war work, but which is gradually increasing 
since this work stopped. In addition, many of these 
industrial plants accepted central-station service be- 
cause it was the quickest relief they could get and will 
now revert to their own plants again. It is an admit- 
ted fact that electric ranges offer the best means of 
filling this gap and it will not be at all surprising to 
find many more of these companies providing a sep- 

























arate rate for electric cooking in the course of this 
year. It is assured, however, that they will make an 
extra effort to increase their sales of these appliances 
and the higher wages now prevalent will more than 
compensate for extra cost of cooking with electricity 
even with the rates as they are now. 

Another fact to be considered and which cannot be 
too strongly impressed upon the central-station com- 
panies and contractor-dealers is that at present there 
is a great shortage of dwellings. This will mean that 
during the coming year or two building activities will 
reach their highest mark. New subdivisions, sections 
and even towns will be built up complete, especially 
in the vicinity of the newer industrial plants. These 
will all be wired when they are being constructed. 

Coupled with this increased building activity and 
giving it added significance is the prevailing condition 
among the gas companies. In regard to extensions 
these companies were much more seriously affected by 
the war than were the central-station companies and 
consequently will not offer the keen competition they 
formerly did in the matter of making extensions to 
their mains or providing additional capacity. 

It remains for the central stations and contractor- 
dealers, therefore, to seize this golden opportunity to 
introduce electric cooking into these new homes. If 
the owners and builders can be induced to provide 
these new buildings, at the time they are built, with 
the necessary capacity and outlets for electric ranges, 
this appliance can really be considered half sold. Nor 
will this prove as difficult a proposition as it at first 
appears to be. Builders, especially real estate men, are 
always on the lookout for innovations and new con- 
veniences to put into their buildings as an additional 
feature. The cost of putting in the extra outlet is 
cheap compared with many other features on the mar- 
ket and there is no reason to doubt but that with a 
little missionary work on the part of the central sta- 
tions and contractors they will equip their buildings 
vith these outlets. 

The advantages of the electric ranges are now 
thoroughly understood by the majority of people. That 
they really do affect a definite saving in fuel and food 
is an established fact. The fuel saving where hydro- 
electric power is used as compared with a coal stove 
has been estimated at 9600 lb. per year, and where the 
electricity is received from a steam power plant, 6450 
lb. per year are saved by the average family. The 
savings in food due to the fact that meats and many 
other foods do not shrink as much when cooked elec- 
trically as when cooking is done with gas or coal is 
from 8 to 15‘-. The claim that the electric range is 
neater, cleaner and healthier for use than any other 
form of cooking has never been questioned. The fact 
that it is an electric appliance is to the ordinary mind 
sufficient that it these desirable 
qualities. 

Summing up all these features, in conclusion, the 
claim that this year will mark the real introduction of 
the electric range into the American household—that 
is, its introduction as the logical successor to the coal 
and gas range, is not only plausible, but probable. The 
opportunity which exists has never before existed; it 
must be grasped now for it cannot be ascertained how 
long it will endure. If lost, the introduction of these 
appliances will be a long, tedious process, while at 
present it is easy. The manufacturers can be relied 
upon to do their part in providing suitable publicity, 
etc., and it devolves upon the central stations and deal- 
ers, therefore, to push electric ranges into their proper 
place in the household. 
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REGULATIONS FOR ARC WELDING— 
BRITISH DRAFT UNDER DISCUSSION. 


British Admiralty Appoints Electric Welding Research 
Committee to Study Use of Welding in Shipyards. 


In view of the possibilities of the extensive appli- 
cation of electric arc welding in connection with ship- 
building, an Electric Welding Research Committee has 
been set up by one of the departments of the British 
Admiralty. It includes a number of unofficial mem- 
bers representing important interests who offered to 
render voluntary assistance in the development of 
electric welding. The committee has had before it 
the question of regulations in respect of (a) safety to 
operators and (b) conditions of supply, and with a 
view to getting the benefit of the best available know|- 
edge it was resolved to set the matter down for discus 
sion at one of the meetings of the Institution of Elec- 
trical Engineers. 

A special gathering was held in London, therefore, 
in December, at which H. M. Sayers opened the sub- 
ject. He said that the British Home Office had, so 
far, made no regulations, but was keeping an eye on 
the processes and wished to obtain the views of the 
industry. The British Board of Trade, likewise, had 
no regulations specifically dealing with welding, but it 
was clear that some modifications and additions to the 
existing regulations might be required. In both cases 


it was desirable that there should be no regulations 
issued which might be found to hamper progress. A 
very large and influential research committee that had 
been formed in the United States was communicating 
all its proceedings and reports to the British Ad- 


miralty Committee. These included discussions and 
reports on regulations. The British committee has 
drawn up a skeleton form of regulations based on 
experience in England and on the communications 
from America. These Mr. Sayers laid before the 
I. E. E. meeting. He said that necessary regulations 
were divided thus: (1) Regulations affecting the 
safety of operators and workers in their vicinity—(a) 
protection of operators and neighboring workers from 
the effect of the radiations from the arc; (b) protec- 
tion from shock. (2) Regulations affecting the re- 
liability and regulations of generating supply systems. 


CLEVELAND. 


The meeting of the Electric Power Club, which 
was scheduled to be held in Cleveland, Ohio, early in 
October, and which was postponed because of the 
influenza epidemic, will be held in Cleveland, Jan. 13, 
14 and 15. Headquarters will be at the Hotel Statler. 

Details of the program are not as yet available but 
plans are being made for a very interesting meeting. 
The sessions on Jan. 13 will be devoted largely to 
committee reports, and addresses and papers will be 
presented at the sessions on Jan. 14 and I5. 

C. L. Collens, of Cleveland, is president of the 
Electric Power Club, and Charles H. Roth, of Roth 
Bros. & Co., Chicago, is secretary. 





INDEX TO VOLUME LXXIII. 


The semi-annual index to the ELectricat Review, 
Volume 73 (July 6 to Dec. 28, 1918) will be ready in 
a few days and a copy will be sent to every subscriber 
on request to the publishers, International Trade 
Press, Monadnock Block, Chicago. 
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Westinghouse Electrical Develop- 
ments During 1918 


Improved Types of Electrical and Related Machinery and 
Apparatus Brought Out by One of the Leading Manufacturers 


ted only the essentials to be supplied, leaving 
time only for such developments as were 
deemed necessary to help win the war. The great part 
it electricity and modern power machinery have 
played in this world holocaust is well emphasized in 
the following review of developments. 
Every effort was made to utilize existing standards 
in order to meet the urgent demands of the war for 
nusual quantities of apparatus on short periods of 
hipment. As a result, a marked tendency occurred to 
wentrate on the perfection of details of existing 
ipparatus instead of bringing out new lines. All manu- 
cturers endeavored to increase their productive 
ipacities in so far as practicable, by elimination of 
pecial manufacture. However, the Government had 
\iportant problems to solve, and very gratifying re- 
ilts were accomplished in conducting the required 
search and providing special machinery for their 


irposes. 


T's tremendous demands of war have permit- 


f 


STEEL INDUSTRY. 


The war program in the steel mills has called for 
decided change in the mill schedules, method of 
ling and rate of rolling, due to the special variety of 
el needed, One of the advantages of motor drive is 
e latitude permitted in operating conditions by virtue 
' speed adjustment, through a wide range, adjust- 
iment of control to utilize flywheel effect to the best 
lvantage for various load conditions, and ability of 
the driving units to produce excessive torque to meet 
he demands of large mills, some of which are oper- 
ited without the use of the flywheel. The develop- 
ment of detail characteristics of the motor and control 
juilpment to best suit the particular mill has been a 
factor in meeting the requirements in a very satis- 
factory manner with increased tonnage in many cases. 
The question of electric power supply for large 
motor drives received broader consideration during the 
last few vears. Many plants analyzed their require- 
ments and future improvements from a complete plant 
standpoint, and so as to give each individual mill prop- 
osition the benefit of its real relation to the plant proper 
and to properly -distribute general charges and en- 
able the advantages of the motor drive to be capita’- 
ized as a part of the general scheme of improvement. 
(ne of the noteworthy features of recent practice was 
the selection of large turbine units and a more liberal 
policy for general plant electrification. During the 
past year, turbines ranging from 15,000 to 20,000 kw. 
were selected for steel mills, as compared with 5000- 
kw. turbines, the average of units formerly installed. 
The Duquesne Works of the Carnegie Steel Co. 
installed a 15,000-kw. Westinghouse turbine this year, 
and the Mark Manufacturing Co. has recently placed 
a 12,000-kw. Westinghouse turbine unit in operation. 


THE CHEMICAL INDUSTRY. 


Noteworthy development occurred in the chemical 
industry, including many large plants for the manu- 





facture of explosives, chlorine gas, and a general line 
of chemicals, the majority of which were previously 
imported. The electrification of these plants was uni- 
versal, and with but few exceptions, central station 
power has been used, which not only facilitated build- 
ing of the plants, but also simplified the readjustment 
of industrial matters when the demand for the prod- 
ucts of these special plants is greatly reduced. 

Some of the more important improvements are as 
follows: The Hopewell (Va.) plant of the Du Pont 
De Nemours Powder Co., capacity of 1,000,000 Ib. 
smokeless powder per day, and the latest plant which 
it has installed, located at Nashville, Tenn., and 
known as the Old Hickory plant, which is of equal 
capacity ; each plant contains about 15,000 hp. in West- 
inghouse motors. In addition, a 60,000-kw. turbine, 
the largest power unit ever installed by an industrial 
plant, was put in service in nitrate plant No. 2, at 
Muscle Shoals, Ala. 


TEXTILE INDUSTRY. 


There has been much activity regarding electrifica- 
tion in the textile industry during the past year, and 
the prospects for future improvements are very favor- 
able. This, however, will depend largely on the ability 
of the central stations to furnish power. During the 
past few years they have been confronted with un- 
usual problems that have limited their extensions and 
necessitated the postporting of much of their planned 
developments. With the resumption of normal busi- 
ness conditions, the textile industry will be able to 
secure additional desired power and thereby improve 
its plant operations. 


INDUSTRIAL POWER APPLICATION. 


Activity in metal working plants, especially in the 
manufacture of munitions, guns and shipbuilding, was 
very great. Individual motor drive on the machine 
tools was used almost exclusively for all the new 
plants constructed, as also were up-to-date safety-first 
controllers, the majority being of the magnetic con- 
tactor tvpe. Practically all large planers installed were 
operated by reversing motor drive with automatic 
control. 

A number of new railroad shops were built, all 
equipped with modern motor drive, using automatic 
control both on the machine tools and on the cranes. 
The same remarks in regard to electric drive in metal 
working plants apply in these railroad shops. Two of 
such large shops, practically all the electrical equip- 
ment being Westinghouse, are the B. & O. shops at 
Cumberland, Md., and Glenwood, Pa. 

Electric drive made considerable progress due to 
the fact that it is very much cheaper to make ice in 
electrically-driven plants than in steam plants. Plants 
now equipped with electric motors are making ice for 
42 kw-hr. per ton and are using central-station power 
on which they obtain very good rates. This does 
away, of course, with considerable labor, such as fire- 
men, enginemen, etc. Synchronous motors have also 
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been applied during the past year to ammonia com- 
pressors very successfully, and even more progress 
during the coming year is expected. 

Considerable progress was made in the use of elec- 
tric shovels. Two large installations went into opera- 
tion—one by Hyro-Electric Commission of Ontario, 
in which several large Bucyrus shovels driven by West- 
inghouse motors are being used to dig a canal around 
Niagara Falls. This work is receiving a great deal of 
notice in the trade press and will undoubtedly result 
in the more general application and use of electric 
shovels over steam shovels. Another installation is 
that of the Chile Copper Co., in Chile, South America. 
The greatest progress made during the past year has 
been in the more general use of automatic magnetic 
contactor controllers and safety-first features, as these 
are now manufactured at such a low cost that they are 
becoming quite generally used in new installations and 
even on some oid installations are rapidly replacing 
the old hand starters and controllers. 

Activity in the small motor industry has progressed 
as formerly with certain restrictions in the commer- 
cial field. For domestic service, such as small motor- 
driven washing machines, house pumps, vacuum clean- 
ers, and sewing machines, the Government recognized 
that these are essentials and their manufacture was 
not greatly restricted. No manufacturers for any of 
this class of apparatus which are distinctly in the 
labor-saving class have found any difficulty in selling 
all they could manufacture, with limited supply of 
labor and material. High wages to skilled and com- 
mon labor increased the use of these labor-saving 
devices by persons, who, prior to the war, were unable 
to purchase them. 


Contrasted with the domestic applications referred 
to are such applications as motor-driven refrigerators, 
talking and music machines, pianos, dish washers, etc., 
which, not classed as highly essential, were very largely 
eliminated, and many manufacturers have discontinued 


building them entirely. In the field of office equipment 
a large demand for general use of adding, calcu- 
lating, blueprinting, duplicating, and such machines 
took place. Advertising display devices were largely 
discontinued and the sale of ventilating equipments 
reduced. A good deal of activity occurred in motor- 
driven apparatus for use in the medical field, such as 
X-ray and massaging machines, orthopedic devices, 
vibrators, etc., as well as dental equipment. 

Perhaps the greatest activity has been in the use 
of small motors in machine shops, fabricating plants, 
shipbuilding plants, etc., with the use of electric drills 
and grinders, The demand was enormous, and the use 
of this apparatus hastened manufacturing processes 
which have been essential in war work. Electric drills 
and reamers have been used to a very large extent in 
shipbuilding plants. Small pedestal grinders employ- 
ing motors of % and 1 hp. have been used to a very 
large extent in machine shops. 

Obviously, during the past year, few new devices 
of novel nature employing small motors were devel- 
oped. All efforts have been toward simplifying and 
increasing production. In many cases the lack of 
materials has necessitated substitutions, and some of 
these may result in permanently altering the class of 
apparatus manufactured. It should be noted that a 
continuously increasing demand for small motor- 
driven machines equipped with low-voltage motors 
(30 volts), for use in connection with farm lighting 
plants exists. These are all direct current. 

The clothing industry was particularly active dur- 
ing the last year and a large amount of electrical 
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apparatus has been required both for the group drive 
of sewing machines and the individual drive of fac- 
tory and domestic machines. Red Cross work has 
stimulated the latter. The demand has principally 
existed in the manufacture of tents and uniforms. 


STOKERS. 


There have been little changes in the mechanical 
design of either the chain grate, overfeed or underfeed 
types of stokers during the past year. Higher stand- 
ards of settings came into force which, to a large 
extent, increased steam plant economy and capacity. 
Some of the large stoker installations of the past year 
involve the application of the multiple-retort under- 
feed type of stoker and large boiler units to operate 
under conditions requiring a quick change in load and 
excessive overload. 

The new extension of the Edison Electric Illu- 
minating Co., of Boston, just completed, covers the 
installation of four 1232-hp. boilers equipped with 
(3-retort Westinghouse underfeed stokers, designed 
to develop 300% of normal boiler rating for periods 
of short duration. The Union Gas & Electric Co., of 
Cincinnati, Ohio, covering the installation of eight 
1262-hp. boilers equipped with 14-retort Westinghouse 
underfeed stokers, designed to operate at a combined 
boiler and furnace efficiency of 75% at normal boiler 
rating, and 65% efficiency at 300% of rating, was 
practically completed. The stoker equipment of the 
American Gas & Electric Co.’s plant, Windsor, 
W. Va., partially completed, is similar to that fur- 
nished the Union Gas & Electric Co. The Du Pont 
Co.’s plant at Old Hickory, near Nashville, Tenn., was 
one of the largest stoker-installations of the year, con- 
sisting of sixty-eight 8-retort underfeed stokers ap- 
plied to 823-hp. Stirling boilers. 

STEAM CONDENSERS. 

Early in the year the War Industries Board put a 
ban on the sale of surface condensers for land use on 
account of the shortage of non-ferrous tubes. The sur- 
face condenser business has, therefore, been practi- 
cally at a standstill. Orders placed before the restric- 
tion went into effect were completed. 

Notwithstanding this, there was made, during the 
year, another application of 100,000 sq. ft. of con- 
densing surface to a single generating unit similar to 
the New York Interboro unit. This is for the J. G. 
White Engineering Corporation, to go in the nitrate 
plant at Muscle Shoals, Ala. This surface is divided 
into four 25,000 sq. ft. shells, one under each ex- 
haust nozzle of the two-cylinder double-flow low-pres- 
sure elements. In the jet condenser field, the world’s 
largest jet condenser, was placed in operation at Provi- 
dence, R. I., in the plant of the Narragansett Elec- 
tric Co. This condenser is of the twin-jet type. 
Also, the world’s largest single jet condenser is under 
construction for the Alabama Power Co., capable of 
handling 13,000,000 Ib. of water per hour. 


STEAM TURBINES. 


The year has been a notable one in the small tur- 
bine field, due to the large amount of standard appa- 
ratus which has been manufactured, principally for 
government use on land and sea. Several hundred 
small direct-connected turbine generator units, of 10 
and 15 kw. capacity for lighting the new merchant 
marine; a large number of geared turbine units for 
lighting destroyers ; several hundred turbines for driv- 
ing centrifugal pumps on the merchant marine, and 
the usual quantity of generating units and auxiliaries 
for central stations and munition plants were built. 
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The past two or three years’ tendency, and this is 
growing very rapidly, is to make use of geared tur- 
hine for driving small and moderate capacity genera- 
tors, pumps and blowers, The question of economy is 
ever important, and in making use of the moderately 
high-speed turbine with a reduction gear for driving 
relatively slow-speed apparatus very much better 
steam performances may be obtained from the tur- 
bine, than where the two pieces of apparatus are direct 
connected. Generating units of 25 kw. and upwards 
are of this type, and it is safe to say that during the 
year 1919 the bulk of small turbines will be of the 
geared type for all purposes. The fact that 700 of 
these small units have been sold during the past year 
and a quarter indicates a big demand for them for 
commercial use as well as government. 


W ATER-W HEEL GENERATORS. 


The Holter Plant of the Montana Power Co. is 
one of the largest hydro-electric developments of the 
West. This plant includes four 12,000-kv-a. vertical 
water wheel type generators, making a total plant 
capacity of 48,000-kv-a. The voltage is stepped up 
through Westinghouse transformers to 100,000-volt 
transmission lines, and the output distributed among 
the mining and metallurgical companies in Montana, 
and the Rocky Mountain electrified division of the 
Chicago, Milwaukee & St. Paul Railway. The East- 
ern Michigan Power Co. placed in operation the largest 
hydro-electric development in Michigan. This was 
the Junction development, located at Wellston. The 
power plant houses three 6250-kv-a., vertical, 30-cycle 
\Vestinghouse generators. The voltage is stepped up 
to 140,000 volts, which is the highest voltage used in 
this country with the exception of the one or two sys- 
tems in southern California. 

The largest capacity water wheel unit yet to be 
purchased, the 32,500-kv-a. machine for Niagara Falls, 
was sold during the year. 


I.ARGE TRANSFORMERS, SUBSTATION APPARATUS AND 
AUTOMATIC SUBSTATIONS. 


One thing that contributed to the war program 
and that has also been a decided advance in the stand- 
ardization work on transformers was put through by 
the National Electric Light Association and the Elec- 
tric Power Club. Both of these bodies have adopted 
ind published Standardization Rules on Transformers 

New developments in substation apparatus and 
equipment were curtailed to the extent that only those 
necessary for carrying on war work have been con- 
summated. 

The greatest difficulty encountered in supplying 
direct-current power for railway purposes has always 
been in the commutation of the converting apparatus 
when short circuits, inherent to this class of service, 
occur. As a result of experience during the last few 
years, various improvements in the design and appli- 
cation of converting apparatus together with minor 
protective features in switching equipment have over- 
come many difficulties in 600-volt work. The use of 
higher voltages, 1200 to 3000 volts direct-current 
for heavier work, naturally present conditions more 
adverse to the successful operation of converting ap- 
paratus. 

Experimental work aiming to reduce commutator 
and collector ring trouble has been in progress for 
many years, and there has been a tendency this year 
towards the adoption of brushes, especially for col- 
lector ring use, of a composition of graphite and metal 
comprising a larger percentage of graphite than 
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brushes formerly used. These brushes are showing 
marked improvement in operating results. 

Automatic substation switching equipment, while 
by no means a new development, has undergone many 
improvements during the last year and has increased 
in precision and reliability. The indications are that 
the development of automatic substation switching 
has come at a time when it may be an absolute neces- 
sity from a labor, if not from an economic, standpoint. 

The increasing tendency towards outdoor opera- 
tion, particularly for the higher voltage service, has 
influenced the development of outdoor voltage trans- 
formers for 20,000 volts and above. This develop- 
ment has been continued so that outdoor voltage trans- 
formers can be supplied for a lower voltage. 

It is often inconvenient or dangerous to run the 
high voltage lines to the building and to save the ex- 
pense for a substation influences the application of 
outdoor transformers which are made weather-proof. 
These transformers have all the latest features of 
high-grade transformer construction. 

The most important development completed with- 
in the last year has been that of the 3000-volt, 2000- 
ampere magnetic blow-out air circuit-breaker with 
overload and under-voltage tripping devices for 
direct-current circuits. This breaker was developed 
for use in the substations of the C. M. & St. P. Rail- 
way Rocky Mountain electrification. 

In connection with the 3000-volt direct-current 
motor-generator sets in the substations of the C., M. & 


"St. P. Railway, a flash suppressor has been developed 


to prevent flashing across the commutator upon the 
occasion of a short circuit on the direct-current line. 
A very high speed is necessary in killing or preventing 
the flash. This is obtained by automatically short- 
circuiting the three collector rings on the direct-cur- 
rent generator of the motor-generator set, upon the 
occasion of an extreme overload occurring on the 
direct-current line, and thus killing the direct-current 
voltage and preventing any flashing on the commuta- 
tor. The three rings are connected to the internal 
winding of the direct-current generator in a three- 
phase relation. A quick-acting overload on the direct- 
current side releases a trigger and allows the short cir- 
cuit contacts to be closed by the pull of a very strong 
spring. The “short” on the alternating-current side 
automatically operates to open the alternating-current 
breaker through its overload coils. The direct-cur- 
rent breaker also opens from the overload on its coils. 
Another circuit operated by the flash suppressor mech- 
anism opens the electrically operated field discharge 
switch. 

The most important development of the year in 
the field of lighting protection has been an improve- 
ment in the electrolytic arrester which will greatly in- 
crease the protection offered by this apparatus. This 
development is known as the impulse gap. An ordinary 
arrester requires a higher voltage to break down the 
gap on high frequencies than on normal low fre- 
quency. The sphere gap in connection with the elec- 
trolytic lightning arrester was a great improvement 
in providing for the discharge of the high frequencies 
of a static impulse at the same voltage as would cause 
a discharge on normal frequency. The impulse gap 
covers a further very large improvement by discharg- 
ing high-frequency impulses at a lower voltage than 
that required to break down the gap on normal fre- 
quencies. Protection is offered from high frequency 
and steep wave-front impulses and from those super- 
imposed upon the normal frequency wave in an op- 
posite direction. This result is accomplished by in- 
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serting a middle point in the main gap connected to it 
on one side through a condenser only and to the other 
side through a condenser and a resistance. On low 
frequencies, due to the low capacitance of the con- 
densers, these circuits are balanced and the middle 
point assumes practically the same potential as the 
side of the gap to which it is connected only through 
the condenser, but a difference in potential between 
the middle point and the other side of the gap is main- 
tained by the high resistance of that side. Therefore, 
the gap to be broken is approximately only one-half 
of the main gap and the voltage required to break it 
down is relatively small. 

\nother point of progress in all electrolytic light- 
ning arresters has been the use of the new scientifical- 
ly designed Faradoid insulators in all high-voltage 
horn-gap insulating supports. 

STREET ILLUMINATION. 

The chief progress in the art of street lighting 
during the past year is to be found in the replacing 
of a large number of arc lamps throughout the coun- 
try by Mazda units of various kinds. The high can- 
dlepower series Mazda lamp is rapidly taking the 
place of the arc lamp in street lighting, because of its 
high efficiency, the superior quality of its light, and 
the absence of flickering and instability. The Luxsol- 
ite pendant containing an auto-transformer has made 
it possible to use the high ethciency 15- and 20-ampere 


Mazda lamps on the 6.6-ampere distribution circuits 


regularly used for series street lighting. 


RECTIFIERS 


In the realm of battery charging rectifiers the chiet 
development has been the type for motion-picture 


projection work. The best projection is obtainable by 

the use of direct current from a steady reliable source, 

and to make this commercially possible, the motion- 

picture rectifiers were placed on the market to convert 

the ordinary alternating current from a lighting circuit 

into direct current of a suitable voltage for projection. 
RAILWAY EOUIPMENT. 

Progress in the past year has been in the direction 
of detail improvement of existing standard railway 
motor and control rather than radical changes in de- 
sign. The present line of railway motors, with the 
exception of those for heavy electrification projects, 
consists of seven standard motors, modern in every 
detail, such as light weight consistent with strength, 
fully ventilating, allowing maximum service to be per- 
formed without excessive heating or deterioration. 

It may be noted that real progress has been made 
in that reliable, established motors and control have 
been brought up to date, permitting standardization 
and consequent economy in repair parts, etc. 


TURBINE SHIP PROPULSION. 


The high-speed turbine with the floating frame re- 
duction gear, invented by Admiral G. W. Melville and 
John H. Macalpine, has proved its reliability not only 
for use on land, but marine service as well. The rec- 
ords of the Westinghouse Electric & Manufacturing 
Co. show that between November, 1915, and Septem- 
ber, 1918, 31 ships using this equipment had been put 
into service and of these, 23 have had no trouble with 
the propulsion machinery; four experienced some 
trouble due to improper lubrication, two to defective 
material, and one to errors in assembling the appa- 
ratus. None of these troubles was vital and all were 
of a kind that might happen to any machine. 

As large turbines are now being built which can 


REVIEW Vol. 74.—No. i 
deliver to the shaft about 80% of the energy theoreti- 
cally available in the steam applied to them, it is evi- 
dent that further improvements in the turbine itself 
will not materially raise this efficiency. Hence, in 
order to improve the performance of the ship’s power 
plant, a matter of great importance in view of the 
rising cost of fuel, more attention must be paid to the 
auxiliaries, and the practice of the central-station engi- 
neer studied more carefully. 


AUTOMOBILE EQUIPMENT. 


During the past year the entire energies of the 
Westinghouse automobile equipment were devoted -to 
war activities. Practically no purely commercial work 
was, therefore, undertaken, but on the other hand, 
considerable refinement and improvement in details 
were made possible, while the drastic treatment that 
the equipment received in military service added fur- 
ther proofs of its reliability. The line of starting 
motors for 1919 comprises five sizes suitable for use 
with engines of piston capacity ranging from 200 to 
1000 cu. in. These motors are supplied for cradle 
mounting or with either inboard or outboard S. A. E 
flanges to be bolted to the engine pad. Two forms of 
pinion shift are available—the mechanical bendix 
(either inboard or outboard), and the electromagnet: 
gear shift. All of these motors are designed for oper- 
ation on 6-volt systems, but 12-volt apparatus can also 
be supplied. Two forms of lighting generators are to 
be standard in 1919; the third-brush and the cam- 
regulator types. 

In the third-brush generator, the current delivered 
is regulated in accordance with the car speed. After 
thi. exceeds the cut-out speed, the current delivered by 
the generator increases rapidly until a maximum point 
is reached; then the current decreases as the speed of 
the car increases, thereby permitting running at high 
speeds for long intervals without charging the battery 
at a high rate. This type of generator is made in 
capacities of 12 and 15 amperes at 6.5 volts and is 
supplied for either flange or cradle mounting. 

The cam-regulator generator is unique in that it 
regulates the voltage and not the current—that is, it 
keeps the voltage constant at all car speeds above cut- 
out speed. The result is that the current delivered by 
the generator depends solely on the condition of the 
battery, being large when the battery is discharged and 
decreasing as the battery fills up. When the battery is 
fully charged it receives merely enough current to 
keep it gassing slightly 


MINING. 


As war industries have been favored, and maxi- 
mum and immediate results desired, standard equip- 
ment has been adapted to the application rather than 
the construction of special equipment for their require- 
ments. Even on this basis,‘ some new equipment has 
been produced and other kinds are in the course of 
manufacture. Low-height storage battery and com- 
bination locomotives for gathering service in low coal 
mines have been put to work. A complete new line of 
standardized storage battery locomotives with new 
features of construction are ready for the market. 
New features such as reel resistors, guide block, etc., 


‘have been added to the Westinghouse motor-driven 


conductor cable reel for gathering locomotives. 

Particularly for the coal mining field, new motor 
generators have been brought out to meet the exacting 
operating conditions, such as extra overload capacity, 
power-factor correction and ability to commutate 
heavy overload peaks. 
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kditorial Comment 





Today and Tomorrow 

HE year that has passed was a year of super- 
T effort, the adoption of policies and practices for 

the attainment of a specific purpose—the win- 
ning of the war. It was a year of restrictions and 
regulations, and strict adherence to them in spirit and 
iractice. The year now with us will be a year of 
adjustment, another year with a fixed purpose—pre- 
paredness for what lies ahead. 

Looking back over what was done and the way it 

vas done, one cannot but wonder how many of the 
practices and innovations the year brought about will 
remain. To what extent shall we profit by the lessons 
learned, or shall we forget the gain that came from 
entralized effort, unity of purpose, co-operative com- 
petition and the co-ordination of interests and econo- 
my? These things were necessary for winning the 
war. To a large extent they make for increased effi- 
ciency and better conditions in prosecuting the under- 
takings of peace. Shall we go back to the old free 
ways of extravagance of living, of spending, of 
vasting, of exerting individual responsibility ; or shall 
the new ways remain in part at least, with their re- 
strictions on the individual and the community? How 
much shall we profit permanently by the war? 

The past year was complex. The coming year may 
be more so. The past year gave rise to technical, 
financial, economic problems of materials, of men, of 
policies. The year now commencing brings with it 
primarily the problem ef men and nations. 

The “balance of power,” a much used phrase in 
world events today, means more, it would seem, than 
is ordinarily understood in the average mind. In 
Europe, the balance of power means the strength of 
nations, the settlement of boundaries, the distribution 
of monarchial and national power. But we have here, 
also, this vital problem of the hour, the “balance of 
power.” It is the problem of the hour, the problem of 
this year, a year of readjustment. And it is a problem 
here in America that is as important for our peace as 
is that other balance of power for the peace of Europe, 
and the peace of mind of the world. 

The balance of power must be a mighty factor in 
our national existence and immediate future. The 
balance of power may come by agreement, by strategy 
or by might. But the balance of power must be main- 
tained, and it must be maintained stable. The balance 
of power referred to is that of capital and labor; of 
unionized labor, the capitalist and the middle-class ; the 
open shop and the union; “big business” and the small 
businesses; private or Government ownership; gov- 
ernment by which the people exist for the state or 
by which the state exists for the people. These are 
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some of the vital questions in which the balance of 
power is shifting and may ebb and flow during the 
coming months of readjustment for industrial peace 
or strife. 

America’s “splendid isolation’ is no more. The 
world under modern conditions of democracy, of 
leagues of nations, of wireless, and airplane and sub- 
marine, of national trade, of immigration and extradi- 
tion, does not permit of national isolation except by 
ostracism. We have assumed new responsibilities that 
must be met, responsibilities that devolve upon the 
individual, the nation and humanity. 

For the future we hope for wise readjustment and 
broadening vision, of revival and restoration of rav- 
aged lands, fulfillment of world justice and the com- 
ing of a lasting world peace. 





Purchasing Coal on Specification 


r IS a long time since consumers accustomed to 
] purchasing their coal on specification were able to 
In fact, 
specifications where existent, and coal has been pur- 


enforce adherence to their specifications. 


chased on specification in far too few cases, have meant 
little for many months, because it has been a matter 
of taking whatever coal could be obtained rather than 
picking and choosing. 

Relief of the railroads, encouragement to coal pro- 
duction and protection to the consumer gave rise to 
the zoning of coal and the fixing of maximum prices 
by the Fuel Administration. The result was that the 
maximum price of a ton of coal became the same 
whatever its heating value or however prolific its 
trouble-making characteristics. Coals high in thermal 
units, comparatively free from intrinsic impurities and 
without needless extraneous non-combustible have had 
dirty, high-ash coals placed upon a par with them so 
far as price was concerned. The clean-coal ruling 
changed matters somewhat for the better, but the price 
of coal remained fixed on the basis of ton weight and 
not upon its value as a fuel free from objectionable 
properties. 

Conditions are now changing. The zoning of coal 
for distribution and utilization is gradually being modi- 
fied and made less exacting, thus permitting of greater 
latitude in choice of coal purchased. Powerful influ- 
ences—some the natural consequences of the times and 
some the effect of strategy on the part of large coal 
users—are already at work tending to break down the 
price of coal and the restrictions placed by the war- 
time measure of zones. Competition is beginning to 
come again in the sale of coal, and when this is the 
case, and the price becomes dependent upon supply 
and demand, the purchase of coal on specification will 
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come again. This means the price of coal will vary 
according to its heating value and freedom from im- 
purities and their effect upon combustion ; investment 
and cost of handling will be capitalized. 

Meanwhile, every coal user of any magnitude can 
to advantage commence to consider the coals available 
for his use, and their relative cost on the basis of 
thermal units and residue disposed of. The Bureau 
of Mines has covered the important subject of coal 
testing and its purchase by specification in a simple 
but sufficiently complete way to serve the general pur- 
pose. All coal users should familiarize themselves 
with this important subject and prepare to go into it 
seriously as soon as conditions permit. It might be 
pointed out in passing that coal analysis is an art, and 
those that cannot afford to do it themselves will usually 
find it financially worth while to retain someone who 
specializes in this work. This latter procedure is often 
the wiser one. 

The purchase of coal should be a business proposi- 
tion from first to last. And when it is, coal will be 
purchased on specification, deliveries will be carefully 
and religiously tested, and the specifications rigidly 
enforced. Then, and then only, will the business of 
buying coal be founded upon a sound, rational and 
business-like basis. 


Sharing the Profits | 


NE of the most pleasing, and at the same time 
most promising, signs has been the Christmas 


their 


honus given by so many employers to 
employes. The annual bonus may stand for prosper- 
ity and profitable accomplishment or indicate a sound 
far-seeing policy of the employer. The very general 
prosperity of the last year or two has resulted in large 
profits for many companies. And these profits have 
in many cases, and justly, gone toward benefitting the 
workers as well as contributing to the dividends of the 
stockholders or the coffers for the Government’s 
excess profit tax. ; 

When we read of the award of bonuses we hope 
they do not merely indicate extreme prosperity, but 
rather that the employer of labor is beginning to un- 
derstand better his employes, and that from this under- 
standing is coming a policy that spells well for the 
future harmony of American capital, industry and 
labor. The student of the times cannot help but see 
the tendencies that are dawning in the industrial 
and labor worlds, capital on the one hand and labor 
on the other, each sparring for a position as two 
armies instead of a league of powerful forces with 
but one purpose. 

The worker knows, it is the theme of the soap-box 
orator, that there is profit in his hire. It must be so, 
but a small share in that profit would go a long way 
toward laying discontent at rest and allaying anar- 
chistic tendencies of those that toil for hire. The argu- 
ment is often made that the employer takes the risk 
whereas the employe is concerned only with the wage 
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for his toil, and therefore that profit or loss as the 
case may be, resulting from the hazards of the under- 
taking which the employer assumes entitles him to 
profit or loss. 

The bonus or some form of profit sharing is 
prone to play an important part in the labor problems 
of the future. Much has already been done in this 
regard in Europe, with satisfactory results. The 
marked increase of the strike epidemic, often the only 
way of making one’s wants known when “there is 
nothing to arbitrate,” might indeed be alleviated if 
the employe were given a share in the profits of his 
toil in the form of a bonus or as a stockholder, in 
which case he would share in either profit or loss. The 
rapid growth of the bolsheviki movement, and the 
growing discontent of the working classes, is made 
possible only because of continual bitterness against 
capital and the employer of labor. One of the greatest 
losses to capital is the incessant movement and roam- 
ing of the worker. Some form of profit sharing acts 
as a powerful stabilizing influence and a very real 
incentive for staying with the job. Profit sharing has 
the very great advantage over the wage increase in 
that the amount of the share in the profits can rise 
or fall according to the net revenue of the employer, 
whereas salaries cannot very well do this without en- 
couraging labor to roam. 

The giving of bonuses or similar form of profit 
sharing will do much, perhaps more than anything 
else that occurs to us, to prevent strikes, settle diffi- 
culties, quell discontent and bolshevikism in the em- 
bryo stage, and discourage the roaming of labor from 
place to place. The bonus is a bond, a valuable bond, 
between those that work for profit and those that 
profit by putting their capital to work and the work 
of others; it brings the human element into industry 
and brings employer and employe closer as man to 
man. Profit sharing spells satisfaction, justice and 
harmony for mutual benefit. We hope to see it attain 
a more prominent part in American industry. 





Making the Boiler Room Automatic 


ACHINES are replacing men wherever possi- 
M ble. Without mechanical apparatus the results 

obtained by the most modern and the largest 
power plants of today would not accrue. In the 
boiler rooms the tendency is not only to reduce man- 
power upon a boiler horsepower basis, but to allow 
brain to take the place of brawn. 

Even more in the future than at present will fitness 
for power-plant operation,depend upon mental in- 
stead of physical qualifications. This is only possible, 
of course, because mechanical apparatus has come 
into the wide use it has; and because the benefits 
of operating a power plant with more brain and less 
brute force are coming to be realized more and more. 
It is sustained, not sporadic, results that make for 
economy. The striving for economy and efficiency, 
therefore, dictates the use of apparatus that will bring 
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sustained and uniform results. Human effort is not 
sustained. It is by no means uniform. It is usually 
far from reliable because of many influences, psycho- 
logical and physical, that affect the human body. 
Maximum sustained economy of the power plant, 
therefore, dictates the use of automatic apparatus. 

Automatic operation and control of boiler rooms 
is already largely in vogue. Its success emphasizes 
the wisdom of wider use. The handling of coal from 
car to hopper is already largely an automatic process, 
often entirely so. There are no difficulties and few 
arguments against it. Handling the coal from hopper to 
fuel bed is already entirely automatic, and satisfactory 
at the present stage of the art. Combustion of the coal, 
the factor probably affecting more than any other 
the cost of power, can be accomplished automatically, 
and with absolute satisfaction. Its use has effected 
a coal saving anywhere from Io to 39% and increased 
capacity up to 200%. Obviously there is a cash value 
to automatic combustion control that justifies careful 
consideration. The removal of soot from heating sur- 
faces, long since a mechanical process, may now be 
made an automatic process, relieving manpower and 
responsibility. Handling of the fires, keeping the 
fires clean, eliminating thick and thin spots, removing 
clinker and so forth at present require a certain 
amount of manpower. Automatic control of boiler 
feed- water, and treatment of make-up water, are tak- 
ing the place of the happy-go-lucky, unscientific and 
wasteful hand control. Plant economy, and boiler 
capacity and life are thereby increased, human effort 
and responsibility reduced—all vital factors in boiler 
room safety and efficiency. Plant records are now 
being obtained automatically to very large extent, coal 
weighing, water and steam measurement, and the re- 
cording of combustion being obtained reliably and 
accurately without human interference. The difference 
between manual and automatic effort is well brought 
out in comparing the snap sample and the recorded 
values of carbon dioxide. . 

Automatic control of anything is not without its 
dangers, of course. Automatic apparatus is a safe- 
guard against human frailties and shortcomings. But 
human supervision is required against mechanical 
failures. The power plant where mechanical appa- 
ratus, automatically controlled where feasible, is used, 
is the plant where results will show the highest de- 
gree of uniformity—sustained results—at lowest cost. 
But automatic apparatus must have capable, reliable 
and efficient supervision. 





Labor and the Electric Furnace 


HE electric furnace, as so many other things 
z electrical, has played a prominently laudable 

part in the winning of the war. The electric 
furnace for the making of steel has enabled steel of 
extremely high grade to be made, often from scrap 
and inferior metal, in short time; it has reduced the 
number of castings scrapped on account of flaws and 
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it has permitted costs and time to be reduced in many 
cases. 

Since the commencement of the war, the electric 
furnace has made vast strides, not only for the making 
of steel but for brass and other non-ferrous alloys. It 
met a need, and leaders in the industry were not slow 
to grasp the opportunity. In some cases the shortage 
of coal and coke lent additional incentive to the use 
of the electric furnace, because of its lower coke con- 
sumption and less exacting requirements in this 
connection. 

Three things have hindered the growth of the 
electric furnace in this country compared with the 
extent that might have been otherwise possible, though 
not necessarily advisable, because of post-bellum con- 
siderations. One of these has been the shortage or 
threatened shortage, of electrodes, another was the 
placing of electric furnaces and auxiliary furnace 
equipment far down on the priorities list by the War 
Industries Board, and lastly, the shortage of labor 
skilled in the manipulation of the electric furnace 
Of these the shortage of 
only 


and electro-metallurgy. 
skilled 
remains. 

The skilled electric furnace worker and metal- 
lurgist, like any other skilled worker, is the product 
of the proper material and proper training... The 
former of these requirements is not difficult to obtain, 
if care is exercised and suitable compensation is held 
out as inducement; the latter takes time, and repre- 
sents, therefore, an investment. However, this invest- 
ment pays for itself, provided the man skilled in his 
calling remains with the employer that trained him; 
otherwise he goes elsewhere to capitalize his expe- 
rience to someone else’s gain and his teacher's loss. 

One of the largest steel plants in the country has 
just recently laid off a large number of highly skilled 
workers in its electric furnace department. Their 
wages had been between $12 and $15 per diem, their 
work the production of steel for guns and similar 
uses requiring high-grade electric steel. The demand 
for these products had ceased to exist and these highly 
paid, skillfully trained employes are out of work. It 
is reported that the question of unionization was one 
of the questions involved as being instrumental in 
losing these men to the electric furnace industry. 

The wages of wartime cannot continue long after 
the cessation of hostilities. But the skill of men must 
not be allowed to go to waste. Undoubtedly these men 
will have an opportunity to return to work later at a 
lower rate of remuneration. In any case they can 
find work elsewhere, but at post-bellum rates of pay. 
The fact we wish to emphasize is that men familiar 
with electric furnace operation and electro-metallurgy 
are factors in encouraging or handicapping the de- 
velopment of electro-metallurgy and the electric fur- 
nace. Therefore, we all of us want to see men 
encouraged to take up this important work. And we 
want to see those men steadily at work, for their own 
good as that of the steel'and electric industry. 


furnace men and metallurgists now 
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Week’s Events 





LAMP CURTAILMENT ABANDONED. 
Voluntary Restrictions and Limitations on Sale of Ineffi- 
cient Lamps No Longer Necessary. 


The abandoning of voluntary restrictions and limi- 
tations placed on the manufacture and distribution of 
inefficient incandescent lamps has been announced by 
J. W. Lieb, chairman of the Committee on Gas & 
Electric Service, who has addressed the following 
letter to all lamp manufacturers: 

The urgent necessity of fuel conservation having 
largely passed, particularly in connection with the 
supply of bituminous coal to central stations, it was 
thought by your Committee that it would be no longer 
necessary to continue the voluntary restrictions and 
limitations placed upon the production and distribu- 
tion of inefficient incandescent electric lamps in ac- 
cordance with the program approved by the United 
States Fuel Administration. 

This question was taken up at a recent conference 
in Washington and we now have official approval of 
this course as disclosed in the attached letter just 
forwarded to us by the Fuel Administration through 
our Washington office. 

It is, therefore, suggested that all voluntary re- 
strictions and limitations assumed by manufacturers, 
central stations, supply dealers, jobbers, etc., be with- 
drawn, effective January 1, 1919. This conforms also 
to action under similar circumstances on the part of 
the War Industries Board, as indicated by the en- 
closed statement. 

In terminating our relations as a Committee of 
representatives I desire to express my warm apprecia- 
tion of the hearty co-operation that I have enjoyed 
from all parties interested in this important voluntary 
conservation program. 

The letter sent to Mr. Lieb by G. N. Allen, acting 
Director of Conservation, United States Fuel Admin- 
istration, is as follows: 

Confirming our recent interview: We approve of 
the suggestion you made that under present conditions 
the incandescent lamp manufacturing program re- 
cently approved by this Administration be abandoned. 

In this connection, we wish you would thank the 
various manufacturers, who entered into this volun- 
tary agreement, in behalf of the Fuel Administration, 
for their patriotic co-operation in endeavoring to assist 
the Fuel Administration in its efforts to conserve the 
coal so urgently needed for the war. 





CHICAGO ELECTRICAL ENGINEERS HOLD 
INTERESTING MEETING. 
Addresses by President Adams and J. V. Schaefer, and 
Election of Officers Mark Close of 1918 Season. 


A joint meeting of the Chicago Section of the 
American Institute of Electrical Engineers and the 
Electrical Engineering Section of the Western Society 


HNMR 


Lamp Curtailment Abandoned—Chicago Engineers Meet 
Future Railway Electrification—Central-Station Statistics 








of Engineers was held in Chicago, Dec. 30. This 
meeting, at which the annual election of officers of 
the latter society took place, provided a number of 
topics of interest to the profession. Comfort A. 
Adams, president of the Institute, delivered a very 
interesting lecture on electric welding. John \. 
Schaefer, Jr., also explained, in a very interesting talk, 
the plan which has been presented to solve the ques- 
tion of proper disposal of the enormous supplies which 
have accumulated in this country and for which there 
is no immediate demand. This plan, which has re- 
ceived the approval of many authorities and which 
will be reproduced more fully in an early issue, was 
enthusiastically endorsed by those present. 

The election of officers in the Electrical Engineer- 
ing Section of the Western Society of Engineers re- 
sulted in the following men being chosen: Chairman, 
J. R. Cravath; Vice-chairman, Harold Almert; Di- 
rector, 3 years, M. M. Fowler. This society then an- 
nounced the selection of Herbert C. Hoover as the 
recipient of the Washington Award by the Society. 
This award, presented to an engineer who in the 
opinion of the committee has accomplished some nota- 
ble engineering achievement for the public good, is 
the result of a fund donated by John V. Alvord, one 
of the past presidents of the society. 

Professor Adams explained very clearly and inter- 
estingly the methods of electric welding and their 
application in modern shipbuilding. The task of con- 
vincing shipbuilders and others.interested in this work 
that electric welding could replace rivets in ship con- 
struction was not as simple and delightful as is com- 
monly believed and it was only by exhaustive tests 
and other proofs that the Electric Welding Committee 
of the Emergency Fleet Corporation, of which Pro- 
fessor Adams is chairman, was able to introduce this 
method into the work. Their investigations have 
served a two-fold purpose, however, for in addition to 
making the building of an electrically welded ship 
a probable immediate reality, they have materially 
aided in standardizing this art and introducing it into 
other lines of work. 

The date of the annual dinner of the society was 
announced as Jan. 22 at which Brig. Gen. Taylor will 
address the members. 





FUTURE OF RAILWAY ELECTRIFICATION 
INDICATED BY FACTORY EXTENSIONS. 


Westinghouse Company to Build Electric Locomotives at 
Essington Plant. 


Discussing the prospects for the year 1919 at the 
Essington, or South Philadelphia works of the West- 
inghouse Electric & Manufacturing Co., R. B. Mildon, 
assistant to the vice-president, made the following 
statement: 

“We share the general opinion in the industrial 
field that business will slow down somewhat owing to 
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the readjustment of the industries from a war to a 
peace basis; but by Spring this phase should be over 
and. then for the next few years we should have a 
period of prosperity. ; wg 

“As far as the Westinghouse Works at Essington 
is concerned, we have enough orders on hand to keep 
us busy for the next year without considering new 
business which is now beginning to develop. 

“We are at present making nothing here but ship- 
propulsion machinery, but our plans contemplate 
bringing here all of our turbine and electric-generator 
construction work that is now being handled at East 
Pittsburgh. Before we can accommodate this addi- 
tional business, however, we shall have to build sev- 
eral new buildings, including an office building, a shop 
for making turbine blades, and an electric generator 
shop. Unless we are mistaken in our expectations, 
however, this new construction work should begin 
this Spring. 

“Looking a little further ahead into the future it 
is probable that we shall in time erect a building for 
the construction of electric locomotives. The electric 

ilroad situation is unquestionably very favorable 
and a large amount of electrification will be undertaken 
in the next 10 years. We co-operate with the Baldwin 
!_.ocomotive Works in the manufacture of electric loco- 
motives and our location here, so close to «he Baldwin 
plant makes this the proper place to do our part of 
the work. 

“In other words we plan to build at Essington all 
of our large and important apparatus and as the de- 
mand for this class of apparatus is certain to increase 
rapidly from year to year we expect to see our plant 
expand in the near future to many times its pres- 
ent size. 





COPPER PRODUCTION FOR 1918 SHOWS 
SLIGHT INCREASE. 


Report of Department of Interior Estimates Supply Avail- 
able for Domestic Consumption Was Considerably 
Larger. 


The production of copper in the United States in 
i918 was slightly larger than in 1917, according to 
preliminary figures and estimates collected by B. S. 
Butler, of the United States Geological Survey, De- 
partment of the Interior, from all plants that make 
blister copper from domestic ores or that produce re- 
fined copper. At an average price of about 24.75 cents 
a pound, the output for 1918 has a value of $473,000,- 
000, as against values of $510,000,000 for 1917 and 
$190,c00,000 for 1918. The figures showing the smelter 
production from domestic ores represent the actual 
output of most of the companies for the first 11 
months of the year and the estimated output for De- 
cember. 

The production of blister and Lake copper from 
domestic ores was 1I,910,000,000 lb. in 1918 against 
1,886,000,000 Ib. in 1917. The supply of refined cop- 
per (electrolytic, Lake, casting and pig) from primary 
sources, domestic and foreign, for 1918 is estimated 
at 2,450,000,000 lb., compared with 2,362,000,000 Ib. 
for 1917. 

According to the Bureau of Foreign and Domestic 
Commerce, the imports of copper in all forms for the 
first 11 months of 1918 amounted to 535,868,000 Ib., 
against 556,000,000 lb. for the 12 months of 1917. The 
exports of pigs, ingots, bars, plates, sheets, rods, wire 
and like copper products for the first 11 months of 
1918, as determined by the same bureau, amounted to 
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692,759,000 Ib. ; the exports for the 12 months of 1917 
were I,126,082,000 Ib. 

At the beginning of 1918 about 114,000,000 Ib. of 
refined copper was in stock in the United States. 
Adding this quantity to the refinery output of the year 
shows that the total available supply of refined copper 
was about 2,564,000,000 Ib. Subtracting from this 
total the exports for the first 11 months and the esti- 
mated exports for the last month shows, on the as- 
sumption that there was no change in stocks, that the 
supply available for domestic consumption in 1918 was 
considerably more than the 1,316,000,000 Ib. available 
in IQI7. 

Of this supply Arizona produced about 777,000,000 
lb., Montana 328,000,000 Ib., Michigan 225,000,000 Ib., 
Utah 233,000,000 Ib., and Nevada 105,000,000 Ib. 





NAME RECEIVER FOR BROOKLYN TRAN- 
SIT LINES. 


Lindley M. Garrison Appointed Upon Application by 
Westinghouse Company. 


Lindley M. Garrison, former Secretary of War, 
was appointed receiver for the Brooklyn Rapid Transit 
Co. and its subsidiaries by Judge Mayer in United 
States District Court, Dec. 31, upon application of the 
Westinghouse Electric & Manufacturing Co., which 
has a large claim against the corporation. 

Col. Timothy S. Williams, president of the Brook- 
lyn company, said the corporation did not oppose the 
receivership, for it felt its interests would be subserved 
by a temporary receivership. The immediate require- 
ments were for meeting January obligations for about 
$2,000,000, and this could have been obtained, but to 
complete work necessary the coming year will require 
many millions more. Application was made: to the 
War Finance Corporation without substantial results. 
The company has been greatly handicapped by the 
delay of the city in completing its subways. Attempts 
were made by the company to increase its fare to 7 
cents to meet the increased operating expenses, with- 
out avail. 


ADVANCE STATISTICS ON CENTRAL-STA- 
TION CENSUS. 





Substantial Gains Made in Arizona, Rhode Island, Con- 
necticut and Wyoming. 


Preliminary figures from the forthcoming quin- 
quennial report on the central electric light and power 
stations of Arizona, Rhode Island, Connecticut, and 
Wyoming have been given out by Director Sam. L. 
Rogers, of the Bureau of the Census, Department of 
Commerce. hey were prepared under the super- 
vision of Eugene F. Hartley, chief statistician for 
manufactures. 

The statistics relate to the years ended Dec. 31, 
1917, 1912, and 1907, and cover both commercia! and 
municipal plants. They do not, however, cover elec- 
tric plants operated by factories, hotels, etc., which 
consume the current generated ; those operated by the 
Federal Government and state institutions ; nor plants 
that were idle or in course of construction. 

The figures for practically all items for Rhode 
Island show substantial gains from census to census. 
A marked decrease appears in the number of steam 
engines reported for 1912 as compared with 1907, but 
this decrease merely shows the use of engines of 
larger horsepower capacity, since the total horsepower 
of steam engines was much greater in 1912 than at the 
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preceding census. The decrease in the number of arc 
street lamps is due to the displacement of such lamps 
by those classed as “incandescent, etc.,” which shows 
an increase of over 50% for the period 1912 to 1917. 

It is significant of the growth in the use of elec- 
tricity that the actual and proportionate increases, with 
unimportant exceptions, are greater for the later than 
for the earlier five-year period. From 1912 to I9I17 
the gross income increased $2,409,675, or 104. 5%, and 
the output of stations, 99,749,642 kw-hrs., or 160.6%, 
as compared with $580,517, or 33.7%, and 26,455,205 
kw-hrs., or 74.2%, from 1907 to 1912 

The figures are shown in detail in the accompany- 
ing tables. 


CENTRAL-STATION STATISTICS FOR RHODE ISLAND 
Per cent of 
increase.' 
1907 1912 
to to 
1907. 1917. 1917. 
No. of establishment ‘ 6 12.5 
Commerci: } > 14.3 
Municipa , ame 
Income ‘ ; - $2,305,176 $1,724,659 104.5 
Electric servic ‘ 2,204,999 1,627,190 100.0 
All other ‘ 77 97,469 203.8 
Total expenss 


$1,053,639 243.3 1158.6 


790 E 450 75.6 54.6 
$760,323 $350,605 5. § 48.3 
135,871 50,495 27,986 385 : 


23 46 
131,008 3,93 24,723 

1 engines 
5 ) 4 
125 ,125 000 


17 16 
738 2> 2,263 
106,017 58,50! 
161.856.170 
served 
5,283 3,690 
72,094 28,186 


62,106,52 


2,065 3,058 
I 16,205 10.640 2 
s sign { ) denotes decrease. *Not available. 


The number of establishments in Wyoming shows 
a most decided gain since 1907. This increase is 
almost wholly confined to the 5-year period, 1912 to 
1917, for which 23 new establishments were reported, 
13 commercial and 10 municipal. All of the 20 estab- 
lishments shown for 1912 were reported also for 1917 


CENTRAL-STATION STATISTICS FOR WYOMING. 

Per cent of 

increase. 

7 1952 

to 

1912. 1907. 917. 1917. 
No. of establishments 3 2 18 
Commercial 3 18 18 


Municipal 2 —- 
Income , .$1,036,92 $317,580 
Electric service ; 951, 303,683 
All other . , 85,83 13,897 
Total expenses, in- 
cluding salaries and 
wages $894,: 
Number of persons 
employed ee 26 163 
Salaries and wages. $259,786 $149,356 
Total hp ; 27,462 11,596 
Steam engines 
Number . ae 58 45 
Hp. . a 22,837 10,162 
Internal-combustion engines: 
Number ’ 1 
Hp. aka 1.937 100 
Water whe els: 
DE aiccvcuess y 11 
Hp : aie 2,688 1,334 
Kilowatt capacity 
dynamos 20,627 8,212 3,208 543.0 151.2 


Output of stations, 
11,580,567 5,499,984 398.9 136.9 


kw-hrs. .- -27,433,023 

Stationary motors served: 7 
SEE? vee cevetes 826 672 131 530.5 22.9 

14,957 6,224 685 2083.5 140.3 


re 339 396 2 — —14.4 
Incandescent, etc... 3,728 1,168 . — 219.2 
1A minus sign (—) denotes decrease. *Not available. 


$607,095 
595,465 
11,630 


orp bo 


bo 
=~! 
= 
tb 


$445,789 $235,846 


me bo 
Wied 
mow 


— 
to-1 : 
On 


— 2200.0 
— 1837.0 


100.0 9.1 
251.4 101.5 
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In all important details the figures presented for 
the state of Connecticut show marked increases for 
the state in central-station work. Although the num- 
ber of establishments shown for 1917 is smaller by 
one than that shown for 1912, as a matter of fact, 7 
plants were added during the 5-year period and none 
reported for 1912 were omitted for 1917. The de- 
crease is due to combinations that have taken place 
whereby a number of separate plants reported for 1912 
have been included under a single ownership for 1917. 
The actual increases are generally greater for the later 

5-year period, while the relative increases, as a rule, 
favor the period from 1907 to I9I2. 


CENTRAL-STATION STATISTICS FOR CONNECTICUT. 
Per cent of 
increase.! 
1907 1912 

to to 
1907. 1917. 1917. 

No. of establishments. : 41 4.9 —2.3 
Commercial : 38 36 2.8 —2.6 
Municipal 6 -. ee 

Income a . $10,721, 264 $2,469,543 334.1 100.5 
Electric service. 10,515,080 2,452,359 328.8 107.: 
All other 206,184 17,184 699. 

Total expenses, 
cluding salaries : 
wages 

Number of 

employed ... 1,938 
Salaries and wages. $1,872,148 
Total horsepowe 195,286 
Steam engines: 
Number 110 118 123—1v. 
me ; 162,042 89,372 37,492 332.2 
Interné 1l-¢ -ombustion engines: 
Number . 5 7 6—16.7 
Hp. wih 835 885 706 18. 
Water wheels: 
Number rearebeae 44 
an «es = 32,409 
Kilowatt ( apacity of 
dynamos ou baie 15 

Output of stations, 

kw-hrs 

Stationary 

Number 


$8,941,939 $4,109,311 $1,682,231 431.6 


1,340 46 160. 


$1,054,261 $529,652 253.5 
109,691 56,243 247.: 


54—18.5 
18,045 79.6 


39,363 


57,406,232 


2,649 ,655 


; ....-345,563,143 130,672,201 

motors se rved: 
19,931 ,979 2,741 

216,973 59,536 21,146 72 


5,299 5,068 Dees 
andescent, ve. 26,467 21:626 Peay 
\ minus sign (—) denotes decrease. *Not available. 

The commercial use of electricity in Arizona shows 
a remarkable increase at each census for which sta- 
tistics are presented. There was an increase of 13 in 
the number of establishments from 1912 to 1917, four 
of which were municipal, this class of stations being 
shown for Arizona for the first time at the census of 
1917. 


CENTRAL-STATION STATISTICS FOR ARIZONA. 
Per cent of 
increase.' 
1907 19iz 
to 
1912. 1907. 1917. 

No. of establishments as 16 § 93.3 
Commercial ........ 16 § 66.7 
Municipal _ 

OE $2,141, 633 186 $569,850 5. 
Electric service.... 1,188,954 544,192 7 
All other 252,679 25,658 4, 

Total expenses, —* 
ing salaries and 
wages $1,752,154 

Number of persons 
employed 436 217 
Salaries and wages ve. 163 $219,798 

Total hp. 22,075 
Steam engines: 

Peer 33 32 

12,775 6,926 


on 3 
= 70 


8 
1 
8 


$ 923,258 $464,350 


148 
$130,663 
7,746 


Dp. 
Inte rnal-combustion am 
5 


Hp. 
Water wheels: 
Number 4 4 
9,300 750 
14,756 4,939 
32,960,084 9,392,302 
741 339 
Hp 12,547 2,220 

Number of street lamps: 

Are 430 454 3 


; Incandescent, etc.. 19 1,335 
1A minus sign — denotes decrease. 


Hp. 
Kilowatt 
dynamos 
Output of _ stations, 
kw-h. 65,731,753 
Siestonary motors served: 


capacity 


“Not available. 
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Overhead Construction— Portable Synchroscope—Street 
Lighting Control— Making Briquettes—Combustible Loss 


METHOD OF MAKING SHARP TURN OF 
33,000-VOLT TRANSMISSION LINE. 
A compact and simple method of changing the di- 


rection of a transmission line conductor by 90° is 
shown in the accompanying illustration. The line in 


question is of the Wabash Valley Electric Co. of 














Method of Making Sharp Turn on 33,000-volt 3-phase Line. 


Clinton, Ind. The construction employed is very sat- 
isfactory and extremely rigid, yet of light weight and 
sufficient strength. Keystone 36-in. triangles and Locke 
insulators (No. 5166) are used. 


PORTABLE SYNCHROSCOPE SAVES TIME 
AND TROUBLE. 





3y W. M. Parsons. 


In the installation of transformers banks, inter- 
connection of transmission lines, tapping together cir- 
cuits in emergency or while installing the emergency 
ties, and in many similar cases, phasing out and syn- 
chronizing the lines is of utmost importance when 
there are two sources of supply that may not be in 
phase or where phases may be interchanged. 

To facilitate work where synchronizing is required 
it will be found for any company doing much of this 
kind of work an advantage to have available a port- 
able synchroscope that may be taken out on the job. 
For this purpose the ordinary switchboard type syn- 
chroscope answers the purpose admirably. 

The synchroscope should be mounted in a mois- 
tureproof and watertight box of some hard light 
wood, and should have a leather strap for carrying it 
around. A terminal box should be provided so that 


a voltmeter may be used in phasing out and determin- 
ing equality of pressure between two lines. Lamp 
receptacles are also necessary for the synchronizing 
lamps, the best arrangement being that which permits 
the lamps to be either dark or bright when synchron- 
izing, thus giving a check against the voltmeter when 
phasing out and the synchroscope when synchronizing. 
The potential transformer, which should also be 
placed in the box containing terminal board and syn- 
chroscope, should have its high-voltage terminals 
brought out through porcelain bushings and so placed 
that there is no possibility of the high-and the low- 
voltage leads coming into contact. It is also a good 
policy to have a brass or metallic cover made that 
will fit over the face of the synchroscope, thus pre- 
venting it from injury. 

The use of a portable synchroscope, with its po- 
tential transformer an integral part of it, all self-con- 
tained, will prove useful to those connecting up 
apparatus indoors and _ outdoors, interconnecting 
plants, etc. 


TWO INTERESTING AUTOMATIC DEVICES 
FOR ARC CIRCUITS. 


For some time after the installation of the series 
street lighting system in Woodburn, Ore., the Portland 
Railway, Light & Power Co. depended on the night 
police force to advise them when the street lights hap- 
pened to be off at night. This system proved to be a 
little confusing and unsatisfactory, so it became neces- 
sary to devise some sort of an arrangement to advise 
the agent when the street lights were off, the residence 
of the agent being several blocks distant from the sub- 
station. 

In overcoming this, an old transformer case, a pair 
of current’ coils out of an old arc light and an arma- 
ture or movable core for use in the center of the mag- 
net coils were utilized, 

The coils are cut in series with the circuit and when 
the current is applied to the circuit the magnets raise 
the armature and open the battery circuit, so that, as 
the circuit is turned on, the agent closes the snap 
switch in the battery circuit in his residence and is 
ready to receive the alarm given by an electric bell in 
the event that the circuit should become dead and bat- 
tery circuit is closed on the outside. 

It was desirable to have some kind of an automatic 
cut-off so that the lights may be turned off at day- 
light, particularly in the summer months, when the 
days are long. 

In the installation of the arc tub, an oil switch with 
an overload relay was available ; also a Hartford time 
switch. It was found that this would not do for the 
time switch to apply current to the overload relay coil 
on the oil switch for a period of about 15 minutes, this 
being the least time that the clock could be adjusted 
to. To overcome this, the large snap switch in the 
Hartford time switch was replaced with a short-cir- 
cuiting commutator. The outfit has worked without 
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fail for about two years now, without the contact 
points on the commutator burning, because by the time 
the contact is broken there is no current on the circuit, 
for the instant the contact is made in the clock the oil 
switch is also instantaneously disconnected. 





ELECTRICAL FEATURES OF MUSCLE 
SHOALS NITRATE PLANT. 


Typical of some of the demands made on account 
of war work is the case of the switch gear furnished 
for the nitrate plant at Muscle Shoals, Ala. This 
included not only the switch gear for the main power 
house in which will be installed a 70,000-kv-a., 12,000- 
volt turbine and a 40,000-kw. incoming feeder from 
the Alabama Power Co.’s 80-mile, 110,000-volt trans- 
mission line from the Warrior River plant, but also 
switch gear for the utilization of this power in the 
manufacture of nitrate. Altogether, the installation 
of this equipment involves a total of about 210 switch- 
board panels and 148 oil circuit-breakers of various 
types. A great number of large copper fittings of 
especially high conductivity for use with electric fur- 
naces in this plant are installed. Copper required for 
these fittings totalled something over 100 tons. 





HOW TO MAKE BRIQUETTES. 


The domestic manufacture of briquettes is suggest- 
ed by the Coal Controller of Great Britain on the fol- 
lowing lines: Accumulations of fine coal or coal dust 
should be carefully mixed with cinders, sawdust, small 
wood chips, and 10% of cement, adding sufficient water 
to render the whole plastic. The mixing should be 
done on a stone or concrete floor. When thoroughly 
mixed the material should be filled into ordinary flower 
pots (a convenient size being 4% in. high and 3% in. 
diameter at the top), then rammed down tight, and 
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quickly turned out on a board to dry. Briquettes or 
fuel cakes thus made should be left for one week in 
a dry place to harden. There are many forms of 
moulds which may be used in addition to the simple 
and inexpensive flower pot. The way to make bri- 
quettes or “coal cakes” practiced by the army in 
France is a mixture composed of two-thirds of coal 
dust and one-third of chalk or clay. This should 
be reduced with water to the consistency of thick 
cream and must be thoroughly incorporated with the 
coal dust. The secrets of success are uniformity of 
the mixture and thorough mixing. 





LOSS OF COMBUSTIBLE IN THE ASH PIT. 


It is often not realized to what extent loss of heat 
is occurring through carbon carried into the ash pit 
with the refuse. Care is taken in reducing radiation 
losses from boiler tops and settings, steam pipes and 
similar exposed surfaces are covered with heat-insulat- 
ing materials; settings have leaks and cracks closed 
up, gas analysis is made to assure good combustion 
and so on, and yet through poor firing methods, lack 
of appreciation or wrong choice of stoker, loss through 
the carrying over of carbon in the ash may persist to 
considerable extent. 

The accompanying chart, gotten up by the stoker 
department of the Westinghouse Electric & Mfg.. Co. 
shows immediately the loss of combustible in the ash, 
expressed in B.t.u. and per cent for coals having vari- 
ous percentages of ash content. This chart deserves 
study. The loss of combustible in the ash pit can be 
much reduced by giving careful attention to the cor- 
rect admission and distribution of air to the fuel bed 
and above the fuel bed, factors also contributing to 
high CO,, smokelessness, flexibility of operation and 
economy of fuel. 
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Theater—Studded Lights on 





Installation in a Salt Lake 


DETAILS OF ELECTRICAL INSTALLATION 
IN NEW PANTAGES THEATER. 


Latest Addition to This Circuit Located in Salt Lake 
City—Elaborate Lighting and Modern Ventilation 
Features of Building. 


[he new Pantages Theater in Salt Lake City, Utah, 
will be one of the largest gnd most elaborate of the 
Pantages circuit. It will seat nearly two thousand 
people in the auditorium and balcony. The entrance 
will be from Main street through a long corridor open- 
ing upon a spacious foyer. Retiring rooms for the 
convenience of the patrons will be located on the mez- 
zanine floor and in the basement under the foyer. The 
dressing rooms are located under the stage and an 
animal room is provided at stage level. The basement 
under the entire auditorium will accommodate the 
heating and ventilating plant. 

The electrical service for lighting will be single 
phase at 110/220 volts, and for power, three phase, at 
220 volts. An auxiliary circuit will provide service 
for all emergency lights in the foyer and other exit 
passages. 

The illumination of the foyer will be indirect. The 
illumination for the auditorium will be derived from 
two coves and an art glass dome in the main ceiling. 
The two coves contain 204 lamps each set in parabolic 
steel reflector troughs. All house lights are under con- 
trol of a dimmer located in the basement and con- 
trolled on the stage switchboard. The facade of the 
building will be lighted with projectors and by con- 
cealed lamps set between the modillions in the soffit 
of the cornice. The sidewalk at the entrance will be 
Hooded with light from 132 lamps set horizontally in 
the frame of the marquise. 

The stage equipment comprises four borders of the 
trough type, each 42 ft. long and containing 136 lamps. 
The footlights will be 36 ft. long with 120 lamps and 
each proscenium strip is 15 ft. long with 46 lamps. 
The lamps are 75-watt, Mazda C, arranged in three 
colors: white, blue-green and rose. 

The intensity of the illumination is controlled by 
(8 dimmers of the interlocking theater type with mas- 
ier levers. Double stage pockets are located at each 
side, at the rear and the front of the stage. The illus- 
tration shows the design of the stage switchboard. To 
tacilitate the operation of the equipment all fuses, 
push switches in cabinets, knife switches, etc., are pro- 
vided with a nameplate designating their use and the 
location of the lights which they control. 

Each dressing room is provided with a double mir- 
ror having one light over the top and two lights at 
each side.of same. Each lamp is provided with a 
locking lamp guard. A curling-iron heater with in- 


dicating receptacle is provided for each dressing room 
and an iron board with electric iron is located in the 
(ressing room section for the convenience of the per- 
formers. 





Tile Fronts—Wire - Cutting 











Kink— Contractors’ Doings 


The projection booth is located in the rear of the 
balcony and the rheostat room directly above the booth. 
In a penthouse over the rheostat room is installed a 
15-kw. motor-generator set which provides direct 
current at 110 volts for the projection apparatus and 
for the exhaust fans located in the penthouse. The 
control panel for the motor-generator is located in the 
projection booth under the supervision of the operator. 


rLECTRIC POWER USED IN HEATING AND VENTILAT- 
ING. 


Steam for heating is derived from the mains of the 
Utah Light & Power Co. The vacuum system of heat- 
ing and the so-called “mushroom system” of ventila- 
tion are used. Fresh air is drawn to the basement 
through an intake shaft extending above the roof level. 
{t is warmed by passing over 2182.5 sq. ft. of temper- 
ing coils and 727.5 sq. ft. of condensing coils. The air 
then passes through an air washer which: removes all 
dust and germs and humidifies the air to proper degree 
of saturation. The air then enters a large motor-driven 
blower and passes over 1455 sq. ft. of reheating coils, 
after which it is delivered to the plenum spaces and 
supplies the various mushroom ventilators, of which 
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Diagram of Switchboard for New Pantages Theater in 
Sait Lake City. 


there are 850 located under the seats. In the summer 
the air washer is employed for cooling the air. 

The vitiated air passes upward through the grilled 
ceiling into the attic space and penthouse from where 
it is removed by four 48-in. propeller fans. A sep- 
arate system of exhaust ventilation is provided for the 
mezzanine floor and retiring rooms and an additional 
exhaust system for the dressing rooms, animal room 
and stage. 

The ventilating system has a capacity of over 
4,000,000 cu. ft. of air per hour, and in zero weather 
will consume about 5000 Ibs. of steam per hour. The 
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power requirements of the ventilating system are as 
follows: 

Blower 

Air washer .. 

Vacuum pump 

Disk fans 

Mezzanine floor exnauster 

Dressing room exhauster 

\ll motors are operated with three-phase alter- 
nating current, except those for the mezzanine floor 
exhauster and the four disk fans which are located in 
the penthouse. These are driven by direct-connected 
direct-current motors to secure silent operation. All 
fans and motors are set upon foundations of special 
design to absorb the noise incident to their operation. 

On account of the extreme depth of the basement 
the sewage is raised to the sewer by a duplex ejector 
of the submerged centrifugal type, driven by two ver- 
tical motors of 5 hp. capacity each and operated by an 
automatic controller with float. For cleaning pur- 
poses a two-sweeper vacuum cleaner driven by a 
7\4-hp. motor is provided. The cleaning tools are of 
types adapted for theater requirements and include 
tuft cleaners, upholstery renovators and cleaners for 
chairs, draperies, etc. 

To facilitate the operation of the equipment, all 
fuses, push switches in cabinets, knife switches, etc., 
are provided with a nameplate inscribed to correspond 
with the circuit numbers on the plans, 

B. Marcus Priteca, Seattle, Wash., is the architect 
for the building, and the electrical, mechanical and 
sanitary equipment was designed by Erwin L. Weber, 
also of Seattle, Wash. 





NEW METHOD FACILITATES INSTALLA- 
TION OF LIGHTS ON TILE FRONTS. 


Standard Equipment Used in New Plan Developed by 
Chicago Electrical Inspectors. 


The installation of ornamental and outline lights 
on the mosaic tile fronts of theaters and other large 
buildings has given electrical contractors a great deal 
of trouble in the past. In fact, so much difficulty has 
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been encountered in this respect as to result in the 
abandonment of these lights in many cases to the con- 
sequent loss of the contractor. 
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This trouble is brought about by the difficulty of 
properly supporting sockets and outlet boxes in the 
mosaic tile and in installing the conduit and wire for 
them. Unless the electrical contractor is consulted or 
suitable measures taken to provide the proper type of 
tile, the installation of these lights is practically impos- 
sible. Even when this was done it formerly was 
necessarv for the electricians and the men laying the 





Piece of Tile Designed to Permit Installation of Electric Lights, 
Showing Outlet Box in Place. 


tile te work in conjunction with each other, which 
meant a considerable loss in time to both. 

Te alleviate this trouble and at the same time to 
insure the proper installation of these lights, the De- 
partment of Gas and Electricity of Chicago, under 
V.H. Tousley, chief electrical inspector, has developed 
the method of installation shown in the accompanying 
illustrations. In addition to meeting the requirements 
of the Chicago Electrical Code, which assures the 
approval of the Underwriters, the method may be com- 
pletely installed from the outside after the tile is set 
if flexible cable is used. If rigid conduit is to be 


Rear View Showing Conduit and Box Installed. 


installed, it may be necessary to place this conduit in 
position beforehand, but the wires and outlet boxes 
may be installed afterwards. 

The electrical equipment used is all of standard 


construction. The socket is a standard weatherproof 
porcelain socket having an extended cover such as is 
commonly used for ceiling lights. The screw holes in 
this socket are designed to fit the standard 4-in. outlet 
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box which is the type box used in this method. The 
terra cotta tile was originally made by the North- 
western Terra Cotta Co., but can undoubtedly be fur- 
nished by other tile manufacturers. Likewise, the 
extension screws are made by at least one company, 
namely, the Corbin Screw Co., of North Wells street, 
Chicago. These screws are headless and are provided 
with a slotted cap nut and another ordinary nut. The 
screw is first fastened to the outlet box and the nut 
tightened against the tile, and thus holding the box 
independent of the socket. After the socket is in place 
the cap nut is installed. : 
The method of installation is very simple and 
easy. The outlet box with one piece of the connecting 
cable is inserted through the oblong slot in the tile. 
The box is then turned face out and the necessary 
conduit and wiring connections made. After fasten- 
ing the socket in place with the screws, it may be 
sealed in to make a thoroughly weatherproof job. 






























Completed Installation of Socket in Mosaic Tile. 


\nother method of installing such lights is being 
leveloped by Albert R. Locke of the Hub Electric 
Co., Chicago. This method, which has already been 
successfully used in several installations, will be de- 
scribed in a later issue. Although it does not permit 
the installation of either the conduit or outlet boxes 
from the front, it possesses the advantage of using 
in ordinary weatherproof socket without the extended 
cover which is preferable in many cases. 


HANDY SHOP TOOL FOR CUTTING WIRE. 


By C. H. WILLEY. 


The apparatus shown ‘in the accompanying illus- 
tration can be used to considerable advantage by con- 
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Novel Wire-Cutting Tool. 


tractors and fixture manufacturers who very often 
have a number of short pieces of wire to be cut, such 
as for example, a number of drop cords or duplicate 
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fixtures to be made. It can be easily and cheaply 
made from an old file and a piece of flat machine steel. 
The file should be ground down on one side to make 
an edge and the slots made either by drilling or with 
a hack saw in the steel piece. 

In operation the apparatus is very similar to an 
ordinary shears but when set in a vise considerable 
power can be exerted with one hand while the piece 
of wire to be cut is held in the other. 





WISCONSIN CONTRACTORS TO HOLD CON- 
VENTION IN MARCH. 





Annual Meeting of State Organization to Be Held in 
Milwaukee, March 24-26. 


The annual state convention of the Wisconsin State 
Association of Electrical Contractors and Dealers will 
be held in Milwaukee at the Hotel Pfister on March 
24, 25 and 26. Plans for a very interesting session 
have been made and all contractors and dealers are 
urged to attend. In connection with this meeting a 
trade exhibit will be held, and as many manufacturers, 
jobbers, dealers and others have already pledged their 
support to the extent of contracting for exhibit space, 
the success of the annual state meeting is assured. 
Further information may be obtained by addressing 
the secretary of the association, John A. Piepkorn, 
108 Sycamore street, Milwaukee. 





PENNSYLVANIA CONTRACTORS AND 
DEALERS TO MEET. 


The next regular meeting of the Pennsylvania 
State Association of Electrical Contractors and Deal- 
ers will be held on Jan. 28, in Philadelphia, with head- 
quarters at the Hotel Adelphia. Open and executive 
sessions will be held followed by a dinner, and will be 
addressed by a number of prominent speakers. Rep- 
resentatives from all branches of the electrical indus- 
try are cordially invited to attend this meeting. M. G. 
Sellers, of Philadelphia, is secretary-treasurer of the 
association. 


ANNUAL MEETING OF MASSACHUSETTS 
CONTRACTORS TO BE HELD JAN. 9. 


The date for the annual meeting of the Massachu- 
setts State Association of Electrical Contractors and 
Dealers has been definitely announced as Jan. 9. This 
meeting will be held at the Hotel Bancroft, Worcester, 
Mass. 

In order to present to those present the viewpoints 
ef the manufacturer, jobber, contractor and central 
station, the following speakers have been secured: 
William L. Goodwin, author of the Goodwin plan; 
Samuel A. Chase, of the Westinghouse Electric & 
Manufacturing Co.; E. R. Davenport, sales manager 
of the Narragansett Electric Lighting Co., of Provi- 
dence, R. I.; J. M. Wakeman, general manager of the 
Society for Electrical Development ; and W. H. Mor- 
ton, general manager of the National Association of 
Electrical Contractors and Dealers. 








In connection with the proposed alterations to be 
made at the County Hospital, Geneva, N. Y., by the 
Board of Supervisors, estimated to cost $10,000, con- 
tract for electrical work has been awarded to Bennett 
& Phillips, of Holcomb, N. Y. 
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New Appliances 





New Line of Induction Motors. 


\lost motor manufacturers have made 
a practice of keeping records of cus- 


tomers’ suggestions, complaints, etc., 
over a period of years. In this way the 
coramon faults of induction motors 


have been charted and the later models 
of motors are designed to avoid these 
earlier faults. It goes without saying 
that there are always possiblities of im- 
proving certain electrical characteris- 
tics. These improvements are general- 
ly summed up under the two heads, 
higher efficiency and higher power- 
factor. The apparent efficiency, that is, 
the efficiency at full load, multiplied by 
the power-factor at full load, tells the 
storv of how successful the designer has 
heen. It does not always pay to gain 
one-half point in efficiency and _ lose 
three or four points in power-factor or 
vice versa 

A- motor, to be truly successful, must 
incorporate all such new mechanical 
features as have proved their value. 
Take, for instance, the matter of the 
shape of bars on a squirrel-cage rotor. 
It has been demonstrated that a deep, 
narrow slot and a deep rectangular bar 
vives the very best electrical character- 
istics both as to kv-a. input required at 
starting and also as to minimum slip 
and maximum efficiency when running. 
From a mechanical standpoint also, the 
rectangular bar is superior to the 
round or square bar. The Electric Ma- 
chinery Co., Minneapolis, Minn., in 
building its new line of induction mo- 
tors, has incorporated this feature on 
all squirrel-cage rotors. 

The method of joining the end ring 
to the rotor bars is ingenious and per- 
mits of absolute contact at all time, 
while allowing a certain amount of 
flexibility so that neither vibration nor 
shock can affect it. 

It is admitted that the ordinary sleeve- 
tvpe bearing commonly used in induc- 
tion motors is inferior in a number of 
ways to a bearing of the rolling type. 
\s an example, take the matter of air 
gap, always so important a feature on 
induction motors. It is plainly possible 
to get finer adjustment of air gap with 
hall or roller bearings. In fact with 
sleeve bearings, unless careful attention 
is paid to condition of the sleeves, there 
is liable to be rubbing of rotor on 
stator with consequent burning out of 
coils. The over-all efficiency gained 
amounts to practically 1%—a very ma- 
terial gain when it is considered that 
the life of an induction motor may run 
into millions of horsepower-hours and 
every hour pays a slight dividend to the 
higher efficiency. The rolling type of 
bearing can be packed in hard oil and 
allowed to run without any further at- 
tention for periods as long as a year or 
more. The over-all length of the motor 
is reduced and it is possible to mount 
the slip rings on a detachable hub out- 
side of the front bearing instead of in- 
side the frame as has been commonly 
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New Induction Motors of Electric Machinery Co.—New 
H. & H. Switches—Westinghouse ‘‘Cozy Glow”’’ Radiators 


the case. This gives best accessibility 
to slip rings for inspection at any time 
simply by removing the collector-ring 
guard. Other arguments in favor of 
rolling type bearings are freedom from 
trouble, less chance of breakdown, 
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Convenient Chart of Sizes and Speeds 
of tInduction Motors Manufactured by 
Electric Machinery Co. Black or Shaded 
Squares Represent Standard Motor Sizes 
and Speeds. Those Indicated by Solid 
Black Squares May Be Either Belted or 
Direct-connected. Those Indicated by 
Shaded Squares Are for Direct Coupling 
Only. 











greater flexibility, interchangeability, of 
parts. fewer number of parts, etc. 

Outside of the bearings the most im- 
portant mechanical feature of an in- 
duction motor is its ventilation. Venti- 
lating ducts which clog up have been 
the source of innumerable complaints in 
the past. About 75% of all motors are 
installed in dirty places where dust or 
shavings or other matter may foul up 
the air passages. Even with the best 
of care it is impossible for the operator 
to keep a motor as clean as it is upon 
the test floor. Experience of many users 
has been that they have actually had to 
buy larger motors because of this clog- 
ging up of ventilating ducts, for no 
motor could develop its full power with- 
out risk of damage due to excessive 
heating under impaired ventilation. It 
is rather an innovation for the cores of 
induction motors to be built without 
radial ventilating ducts. Ventilation 
of the core is supplied by what might 
be called a “free-air” method. A suction 
fan is located at the front of the motor 
inside the frame, which is practically 
totally inclosed. There is an intake 
orifice at the pulley end through which 
the air is drawn. This blast of cool air 
sweeps along the full length of the 
stator core, also the rotor core, and is 
expelled through the discharge opening 
at the front. 

A comparatively large volume of air 
is free to sweep swiftly along with no 
obstructions nor eddies. It carries off 
the heat radiating from the cores and 
coils. Fven if the air should be laden 
with dust, there are no passages small 
enough to allow the dust to lodge. The 
air blast is sufficiently powerful to blow 
it awav even if there should be oil or 
other sticky substances on the motor. In 
cases where it is desired outside air can 
be piped inte the intake opening. 

It can be readily seen that the in 
terior of the core can never become 
mich hotter than the exterior because 
the radiation is so rapid from the inside 
to outside of each steel lamination. The 
elimination of ventilating ducts in the 
core length permits a larger proportion 
of effective copper in each coil, in fact 
the proportion of effective metal of the 
whole motor is increased. 

Of course, the greatest advantage 
which ayy new line of induction motors 
possesses is really not any single feature 
but in the combination of the best fea- 
tures of older designs tried out and 
proved successful in the hard school of 
exrerience. 

Electrical manufacture consists of a 
series of complicated factory processes 
which have become standardized along 
lines of economical production. I[t 1s 
not possible to alter any of these proc- 
esses without to a considerable extent 
altering the whole scheme of manufac- 
ture. 

Thus changes in motor design fre- 
auently cause great apparent losses to 
the manufacturer in invested capital, in 
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No 
matter how progressive a manufacturer 
may be he can not bring about these 


machines, dies and patterns, etc. 


changes immediately. Sometimes it 
takes years to accomplish a change in 
design which is admittedly superior 
from an engineering standpoint. It is 
thus possible for a manufacturer who 
specializes on a certain type of motor 
to incorporate practically all the best 
features of design in a new line stan- 
dardized and symmetrical throughout. 
The Electric Machinery Co., Minne- 
apolis, Minn., has developed its new 
line of induction motors to supplement 
the well known E-M synchronous type 
of motor. All motors will be equipped 
with rolling type of bearings, enclosed 
frames with air-blast ventilation, open 
slots in the stator, permitting use of 
form wound coils. Standardized frame 
sizes, core lengths and rotor diameters 
permit great interchangeability of parts, 
vhich is of vital importance to the 
motor user as he is not required to 
carry sO many extra parts for emerg- 
ency. These and many other advant- 
ages due to complete standardization are 
incorporated. A simple chart has been 
prepared to show the range of sizes and 
speeds, 15 to 500 hp. being the former. 


New Types of Tumbler, Panel 
and Ceiling Switches. 


Tumbler-type, lighting control 
switches, which have been commonly 
used in England and other foreign 
countries for a number of years, are 





Various Types of Surface and Flush Type 
Tumbler Switches Manufactured by 
Hart & Hegeman Co. 


now coming into more general use in 
this country. This type of switch is 
similar in design and in its uses to the 
common push-button switch, the dif- 
ference being that where in the latter 
the switch mechanism is actuated by 
pushing either of the buttons on the 
face of switch plate, the tumbler 
switch is operated by single small 
lever which can be moved up or down. 
Although the choice of either type 
depends largely upon the design and 
careful workmanship which is given 
by the individual manufacturer, there 
are many places where for appear- 
ance and similar reasons the tumbler 
switch is much preferred. Conse- 
quently, the demand for them in this 
country is steadily growing. 

To meet this demand the Hart & 
Hegeman Co. of Hartford, Conn., is 
now making tumbler switches on both 
the flush and surface types. The 
surface type is especially recommend- 
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ed for use on installations where the 
handles or covers of the surface snap- 
switches frequently drop off or are 
maliciously removed, as this trouble 
is eliminated in the tumbler switch. 
In addition the cover of this switch is 
arched which helps to ward off acci- 





in Snap and Push-Button 
Switches for Panelboards. 


New - Design 


dental blows, thereby lessening the 
possibilities of injury to the switch. 

Two types of plate are furnished 
for the tumbler flush switches by 
this company. One type has an em- 
bossing around the center, the other 
an insulating ring. The latter type 
furnishes additional insulation for the 
plate but is often objectionable on ac- 
count of the appearance and its ad- 
ditional cost. The covers of both the 
types are polished brass. 

At present these switches are made 
in single-pole or 3-way types rated 
at 3 amp., 250 volts or 5 amp., 125 
volts, and 5 amp., 125 volts, or 10 
amp., 125 volts. 

In an attempt to minimize the break- 
age of panelboard switches this com- 
pany has produced a push switch in 
the manufacture of which no porcelain 
is used. The base of this switch is of 
metal which holds the mechanism in 
exact alignment. Heavy strips of spe- 
cial insulating composition, which are 
unbreakable and unburnable, insulate 
the base from the contact plates. 

In addition to this unbreakable fea- 
ture, the contact plates are provided 
with forks instead of holes for the 
screw, which save considerable time 
and trouble when inserting the screws 
for fastening the switches to the bus- 
bars. The cover of this switch is of 
black composition and is equipped with 
a card holder. 

The spacings of the holding screws 
on these switches are 1% in. on center 
each way to meet the standard spacing 
of the panelboard manufacturers. 

The rotary type panelboard switch 
made by this firm is also now equipped 





Ceiling Switch Designed for Heavy 
Duty. 
with these 1% in. standard spacings. 


Spring contact arms allow the busbar 
screws to be fastenéd down tight with- 
out danger of breaking the porcelain 
base from any unevenness of the bars 
or base of the switch. 
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a ony has also recently in- 


wednesd a Y inoue -duty type of ceiling 
pull switch which is rated at from 2 to 

a v. 250 volts. This switch can 
be furnished to give  single-pole, 
double-pole, 3-way, two-circuit and 
three-circuit connections. 


Cozy-Glow Radiator. 


Among the many new electrical ap- 
pliances which have been designed to 
meet the demand for heating which will 
conserve coal and also the energy re- 
quired to operate them is the “Cozy- 
Glow” radiator manufactured by the 
W Atinghouse Electric & Manufactur- 





ing Co., East Pittsburgh, Pa. It is a 
substantially built heating! appliance 
that will throw heat in any direction 
desired and uses comparatively little 
power. 

The Cozy-Glow heater is built for 
stability, utility and efficiency. A heavy 


cast-iron base insures stability, yet al- 
lows the radiator to be easily moved 
from place to place. The heating unit, 
easily removable, is wound on a por- 
celain cylinder and is protected by a 
stout copper wire guard which can be 
removed when cleaning the reflector. 
The reflector, which aids in the proper 
distribution of the heat ravs, is made 
of polished copper, neatly finished. The 
Cozy-Glow radiator produces a cheer- 
ful heat and gives out a pleasing, soft 
irellow glow when in operation. 


Coal-Washin g “Table. 


Continuance of the coal difficulties of 
the past year and a half emphasize the 
importance of every means for making 
the most of such coal as is available 
One of the chief troubles connected 
with use of nearby but inferior coal is 
the large amount of ash and dirt it con- 
tains. Unless this is reduced to a mini- 
mum, either at the colliery or the power 
house, the coal-burning difficulties are 
very serious. The heating value of the 
coal rapidly diminishes with increase of 
ash percentage; the capacity of the 
boiler is correspondingly reduced; the 
troubles with clinker and choking up 
of grates and stokers increase rapidly, 
and the labor of ash removal is con- 
siderably increased just when labor 
shortage still prevails. 

The obvious remedy is to remove as 
much of the dirt and ash as possible 
before the coal is burned. 

The Deister Concentrator Co., Fort 
Wayne, Ind., has developed such equip- 
ment in what is known as the Deister- 
Overstrom diagonal-deck coal-washing 
table. These tables operate on the grav- 
ity principle aided by washing and vi- 
bration. The amount of power re- 
quired is very low, in fact, the cost of 
cleaning the coal is said to be reduced 
to a figure that is insignificant in com- 
parison with the improved boiler eff- 
ciency and capacity secured from fuel 
that is substantially free from ash, sul- 
phur, iron pyrites and other impurities. 
Tables emploving this general principle 
have been emploved in concentrating 
and cleaning ores in mining for a great 
many years, so that the idea is not at 
all experimental. In applying it to coal 
washing the Deister company has care- 
fully adapted the concentrating prin- 
ciple to the requirements of the ma- 
terials handled and produced a machine 
that is said to be not only entirely suc- 
cessful, but to meet all requirements 
where jigs and other devices have 
failed. 
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Westinghouse Automobile Equipment Department Moved 
-Electric Furnace Co. Installs Large Annealing Furnace 


Cooley Manufacturing Co., Seattle, 
Wash., which for some time past has 
been making and marketing “he 
Cooley incandescent searchlight for 
small ships and launches, expects 
soon to begin the manufacture of 
searchlights tor the larger sized ships. 


Beardslee Chandelier Manufacturing 
Co., Chicago, recently issued the new 
D-5 Denzar catalog of lighting units, 
containing much helpful information 
for the dealer in making sales of this 
product. This book of 12 pages not 
only illustrates the various styles of 
Denzar lighting hxtures manufactured 
by the company, but gives practical 
information that is helpful in arriving 
at an estimate of the requirements 
for efficient illumination. This catalog 
will be sent free upon request to all 
interested in lighting. 


E. C. Atkins & Co., Inc., manufac- 
turer of the “Silver Steel Saw,” In- 
dianapolis, Ind. has reorganized 
its Pacific Coast department, the 
personne! of which now includes the 
following Robert W. Neighbor, 
Pacific manager; A. W. Shaw, 
manager San Francisco branch; 
Charles E. Hurlburt, manager Seattle 
branch; Mayrant Conner, Portland 
branch manager; Lewis Doster, Seat- 
tle, manager mill sales department. 
An effective machine this company is 
now marketing is the Atkins power 
hacksaw, a quick-cutting tool, oper- 
ated by belt drive from a variable- 
speed motor anchored at the top of 
the machine 


coast 


Westinghouse Automobile Equip- 
ment Department Moved’ to Newark. 
—The plant of the Westinghouse 
Electric & Manufacturing Co. at New- 
ark, N. J., is now devoted to the mak- 
ing of electrical equipment for auto- 
mobiles, this department of the com- 
pany’s works having been located 
previous to the war, at Shadyside, 
Pittsburgh. The increasing demand 
for automobiles has given an added 
impetus to the manufacture of equip- 
ment, so that the Newark works 
promise to become a real industrial 
growth for that city. Besides a num- 
ber of accessories, they are manufac- 
turing lighting apparatus, an ignition 
system, a self-starting device, and a 
generator and storage battery to sup- 
ply power for these. The core of the 
Westinghouse electrical system of 
automobile equipment is a small gen- 
erator, which is attached to the auto- 
mobile engine. The electric power 
generated is fed to the lightirg, self- 
starting or ignition systems either di- 
rect or through storage batteries. A 
unique cam-regulator so controls the 
voltage of the generator that when 
the car is running at full speed, the 
lights cannot receive an excess mak- 
ing it unnecessary to use the storage 
battery except when the car is stand- 
ing still or running at low speed. The 


generator also supplies current to a 
small powerful motor attached to the 
engine, used as a seli-starter. The 
ignition system utilizes the current 
from the generator, making magnetos 
unnecessary. The field for the sale 
of these generator sets is rapidly 
broadening. 3esides their adoption 
for automobiles generally, the United 
States government preferred them for 
use in Europe. They are used on 
aeroplanes and are exceptionally val- 
uable on tractors where it is neces- 
sary to thoroughly illuminate the 
helds being cultivated. 


Geo. R. Cooley Electric Co., 
Seattle, is engaged in carrying 
through a contract for installing the 
electrical fixtures and equipment on 
15 steel ships, each of 8800-tons, in 
the Seattle yards of Duthie & Co. 
Each vessel is to be equipped with 
two 10-kw. generators for producing 
energy for lighting, service motors, 
searchlights, and wireless apparatus. 
The Carlyle & Finch searchlights are 
being installed. This company is fur- 
nishing the electrical fixtures for 23 
wooden ships being built at New 
Westminster, B. C. 


H. W. Johns-Manville Co., New 
York, has recently gotten out an ad- 
mirable book, entitled “Johns-Man- 
ville Service to Power Users.” This 
publication deals primarily with heat- 
insulating materials, baffle walls, pack- 
ing for the many applications for 
which it is now employed, gaskets, 
fire extinguishers and electrical fuse 
blocks. An appendix includes consid- 
erable data on refractories and heat 
insulating materials, steam _ tables, 
heat losses by radiation, tables of 
wrought-iron and steel, pipe weights 
and similar subjects. The book is 
very interestingly gotten up and con- 
tains not only valuable data, but also 
some pertinent remarks and explana- 
tory diagrams for reducing the waste 
of heat in power plants. 


John N. Willys has purchased out- 
right the New Process Gear Corpor- 
ation, of Syracuse, N. Y., taking over 
all of the $3,000,000 capital stock of 
the concern. There is no change con- 
templated in the nature of the product 
the company will manufacture, al- 
though it is naturally expected that 
material expansions in the old field 
will result. It is the intention of the 
company to solicit gear business of 
all kinds, and particularly insofar as 
the manufacture of gears relates to 
differentials and transmissions for the 
automobile trade. Thomas W. 
chem and other members of the 
Meachem family connected with the 
corporation have retired, having sold 
their interests to Mr. Willys. On the 
latter’s part, this step represents final 
complete acquisition of a plant in 
which he previously has been partially 
interested. No change of active man- 
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agement has been intimated, imme- 
diate control of the enterprise being 
in the capable hands of J. Allen 
Smith. 


C. Kirk Hillman Co., Seattle, 
Wash., sales agent for ‘several eastern 
manufacturers of electrical equipment, 
has organized the C. Kirk Hillman 
Import & Export Co., through which 
to establish trade connections in the 
Orient for the sale of machinery. 


Electric Furnace Co., with general 
offices at Alliance, Ohio, has just 
closed a contract with the Braeburn 
Steel Co., of Braeburn, Pa., for a 
large continuous recuperative anneal- 
ing furnace for the annealing of alloy 
steel bars and wire. This furnace will 
have a capacity for annealing 75 tons 
a day, and an electrical capacity of 
600 kw. One of the special features 
of this furnace is that the material is 
heated and cooled slowly and on ac- 
count of the fact that it is a special 
alloy steel must be soaked for a con- 
siderable time at maximum tempera- 
ture without scaling and without the 
use of the usual annealing box cov- 
ers. Another important feature is 
that provision is made for cooling at 
a very slow rate for the first two to 
three hundred degrees from the max- 
imum temperature. This type of fur- 
nace is meeting with great favor, es- 
pecially among steel mills, because of 
its many advantages over the old 
proces requiring hoods and whereby 
it is difficult to get uniform annealing. 


Western Electric Co.’s Plan for 
Former Employes Now in Military 
Service.—Former employes who have 
been given a leave of absence for 
military service and who have been 
honorably discharged therefrom and 
who desire to again take up work in 
the Western Electric Co., should 
make application within 30 days 
after being mustered out of service. 
If possible they will be promptly as- 
signed to work for which their pre- 
vious experience qualified them, at the 
rate of pay which others are then be- 
ing paid for similar work. If it is 
not possible to assign them to work 
immediately, they will be placed on a 
preferred list until such time as busi- 
ness conditions enable the company 
to place them. During their contin- 
uance on this preferred list they wil! 
enjoy the same rights with respect to 
the Employes Benefit Plan as_ they 
had while in the service of the United 
States, and they may take other em- 
ployment. When they are notified of 
a vacancy they should present them- 
selves for work at the time stated and 
failing to present themselves for 10 
days thereafter their leave of absence 
shall terminate. Before assignment 
to any work, suitable physical condi- 
tion for such work must be deter- 
mined in accordance with the regular 
routine. 
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Current News 





EASTERN STATES. 


Rutland, Vt—Fire recently de- 
stroyed the entire plant of the Rau- 
ber, Ryttenburg Shirt Co., including 
he boiler plant and a large quantity 
i electrical equipment. It is under- 

ood that the works will be rebuilt 

once. 


Dudley, Mass.—Burmus Paper Co., 
\Vest Dudley, has commenced the 
onstruction of the proposed local 
droelectric power station and dam, 
o be used for works operation, esti- 
mated to cost $50,000. Thomas Mc- 
Govern, Southbridge, is the contrac- 
ir. John M. Burby is president. 


Bridgeport, Conn.—Fire, which 

iginated in the boiler plant at the 
vorks of G. C. Fisher, foot of Asylum 
street, caused a loss of approximately 
$25,000 

New London, Conn.—The United 
States Government, Navy Depart- 
ment, has ordered the discontinuance 
if the construction of the proposed 
boiler plant and barracks at the local 
naval station, estimated to _ cost 
$25,000 

Brooklyn, N. Y.—The Public Serv- 
ice Commission, First District, has 
issued an order to the Brooklyn Rapid 
Transit Co. directing that the com- 
any keep its rolling stock and equip- 
ment, both for the elevated and sub- 
vay lines, in safe and proper condi- 
tion. It is stated in the order that the 
practices of the company in repairing, 
replacing and maintaining the equip- 
ment of both the surface and rapid 
transit lines are “improper, insuff- 
cient, and inadequate.” Under the 
1ew order the company is prohibited 
from operating its elevated cars more 
than 1550 miles and the subway cars 
more than 2700 miles without inspec- 
tion. 


Buffalo, N. Y.—Perfect Fuse Co., 
manufacturer of fuses, etc., has filed 
notice of an increase in its capital 
from $100,000 to $200,000, to provide 
for general expansion. 


a N. Y.—Marine Elevator 
, Chamber of Commerce building, 
is " Sinoaion for the construction of a 
power plant in connection with its 
proposed grain elevator to be located 
at the foot of Childs street. The 
company has acquired a site in this 
vicinity for the new works, which are 
estimated to cost about $1,500,000. C. 
L. Abel is president. 


Buffalo, N. Y.—lInternational Rail- 
way Co., through its president, E. G. 
Connette, has submitted a plan to the 
City Couneil to devise a mutually sat- 
isfactory agreement regarding the 
operation of the street railway sys- 
tem. The plan includes the separa- 
tion of the city and interurban lines, 
the valuation of the city property 
owned and used in transportation, a 
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certain fixed return to be paid on the 
valuation; a reserve fund of maximum 
and minimum limits which would 
automatically fix the rate of fare; and 
a management devoted to service 
controlled by the city. 


Cleveland, N. Y.—Fire, on Dec. 
18, destroyed the engine plant and 
a section of the works of E. More- 
ness & Co., manufacturers of ther- 
mometers, with loss estimated at 


$15,000. 


Ithaca, N. Y.—Fire, on Dec. 20, de- 
stroyed the power house at the plant 
of the Ithaca Traction Corporation, 
with total loss estimated at about 
$75,000. The company furnishes serv- 
ice for the operation of the electric 
street-lighting system. 


New York, N. Y.—The name of the 
Kings County Electric Light & Pow- 
er Co. has been changed to the 
Brooklyn Edison Co., Inc. The 
stockholders also ratified the propo- 
sition to execute a general mortgage 
on the property to secure a bond is- 
sue for the requisition of additional 
property and improvements. 


New York, N. Y.—The Department 
of Corrections, Municipal building, 
has taken bids for the erection of a 
power house and stack at the New 


York City Reformatory, New Hamp- 
ton, N. Y. Burdette G. Lewis, com- 
missioner. 


Niagara Falls, N. Y.—Niagara Falls 
Power Co., Canal Basin, has broken 
ground for the construction of a new 
three-story power station, about 99x 
158 ft. The structure is estimated to 
cost $35,000. Snyder & Gillette, Gil- 
lette Court, are in charge of the build- 
ing. 

Utica, N. Y.—The State Hospital 
Commission, Capitol, Albany, is plan- 
ning for the installation of new boiler 
equipment at the Utica State Hospi- 
tal. Lewis F. Pilcher, Albany, is state 
architect. 


Camden, N. J.—The Public Service 
Corporation is said to be planning for 
extensive improvements in its local 
street railway system to provide ade- 
quate service. Newton W. Bolen, 
general superintendent of the corpor- 
ation, has been making a_ tour 
throughout various sections of the 
state, investigating local conditions. 


Dover, N. J.—In connection with 
the proposed construction of a num- 
ber of buildings at its local site, the 
Government is considering plans for 
the erection of a new electrical shop. 


Harrison, N. J.—General Electric 
Co. is completing the erection of a 
new radial brick stack at the local 
plant of its Edison Lamp Works. The 
words “Edison Mazda” have been 
worked into the chimney with orna- 
mental fire brick,. reading vertically; 
the plant is adjacent’ to the line of 


.destroyed the planing mill, 


the Lackawanna Railroad, making 
this feature plainly visible to passen- 
gers enroute. 


Jersey City, N. J—The Board of 
Education has awarded a contract to 
the Godfrey Keeler Co., 70 Warren 
street, New York, for improvements 
and alterations in the boiler equip- 
— and plant at Public School No. 


Newark, N. J.—Lehigh Valley Rail- 
road Co. of New Jersey has had plans 
prepared for the construction of a 
new two-story brick interlocking 
signal tower at 185 Meeker avenue. 
to cost $7,500. A building permit for 
the structure has been issued. 


Nutley, N. J—The Town Council is 
planning for the installation of a 
number of new lighting units to ex- 
tend the electric street-lighting sys- 
tem. Electric energy is supplied by 
the Public Service Electric Co. 


Brownsville, Pa.—Fire recently de- 
stroyed the machine shop, boiler plant 
and administration building at the 
Pike mine of the Diamond Coal Co., 
with total loss placed at approximate- 
ly $50,000. 


Harrisburg, Pa.—Harrisburg Elec- 
tric Supply Co., 24 South Second 
street, is having plans prepared for 
alterations and improvements in its 
three-story building on Chestnut 
street, near Second street, to cost 
about $10,000. 


Macungie, Pa.—Notification has 
been filed with the Public Service 
Commission by the Macungie Elec- 
tric Light, Heat & Power Co. of in- 
creases in its rates for service. 


Pittsburgh, Pa.—The City Council 
has adopted a resolution providing 
for investigations of public utilities 
operating in the city which are not 
being taxed on land occupied. It is 
said that land to the value of $19,- 
000,000 is now being utilized in this 
manner. 


Plumsteadville, Pa.—Fire recently 
including 
the engine plant, of Henry Y. Leath- 


erman, with loss estimated at $6,000. 


Pottsville, Pa—Eastern Pennsyl- 
vania Railway Co. has announced va- 
rious reductions in its rates of fare. 
The rate in effect between Pottsville 
and Minersville has been reduced to 
pre-war proportions. 


Philadelphia, Pa——American Insula- 
tion Co., Roberts and Stokly streets, 
has filed notice of an increase in its 
capitalization from $100,000 to $250,- 
000, for expansion. 


Philadelphia, Pa. — Philadelphia 
Rapid Transit Co., 810 West Dauphin 
street, has completed arrangements 
for the construction of a one-story 
brick addition to its substation, about 
18x45 ft., estimated to cost $12,000 
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Pittsburgh, Pa. — Westinghouse 
Lamp Co. has filed notice of an in- 
crease in its capital from $5,000,000 to 
$5,814,350, to provide for proposed 
general expansion. 

Weatherly, Pa.—In connection with 


extensive improvements to be made 
at the plant of the Weatherly Steel 


Co., arrangements have been made 
with the Weatherly Electric Light 
Co. to supply additional electric 


energy in the amount of about 200 hp. 
for the proposed increased operations. 


Baltimore, Md.—The water depart- 
ment has appropriated $7,500 for a 
turbogenerator to be used in motor- 
ization of auxiliary units in the Mt. 
Royal station, in addition to other 
improvements. W. F. Lee, engineer. 


Baltimore, Md.—Bids will be asked 
for purchasing electrical supplies at 
an estimated cost of $120,000. Ad- 


dress C. W. Logan, president of the 
Electric Commission, 315 Courtland 
street. 


Indian Head, Md.—The Govern- 
ment, Navy Department, has award- 
ed a contract to the General Electric 
Co., River Road, Schenectady, N. Y., 
for the installation of new turbogen- 
erators, to cost $88,700 


Norfolk, Va.—The city is consider- 
ing the issuance of $70,000 bonds for 
improving the waterworks system, in- 
cluding the replacing of four wooden 


filters with concrete filters and in- 
stalling 15,000,000-gal. electrically- 
driven pumps. W. H. Taylor, city 


engineer. 


Norfolk, Va.—The Navy Depart- 
ment is considering plans for the re- 
construction of the heating plant at 


the local naval base recently de- 
stroyed by fire, with loss estimated 
at $30,000. : 
Windsor, W. Va—West Penn 
Power Co., Fourth avenue, Pitts- 
burgh, Pa., ts understood to have 


completed arrangements for the in- 
stallations of a new 30,000-kw. gen- 
erating unit with auxiliary equipment 
at its local plant. At the present time 
the company is installing a unit of 
similar capacity. 


Atlanta, Ga.—George Railway & 
Power Co. will improve its substa- 
tions. At the Boulevard station the 
capacity of the Lindale line trans- 
former will be increased to 6,000 
kv-a. by the installation of two banks 
of three 1,000 kv-a. transformers 
each, with extra transformers for 
each bank; extra transformers will 
be installed at the Newnan substation. 

Atlanta, Ga—R. C. Turner, city 
electrician, recommends an appro- 


priation of $20,000 for the purpose of 
utilizing the steam which is going to 
waste at the crematory. 


NORTH CENTRAL STATES. 


Bucyrus, Ohio.—The citizens of 
Sulphur Spring are negotiating with 
the Central Power Co. for an exten- 
sion in its traction and power service 
to that village. 


Dayton, Ohio.—City Manager Bar- 
low has been authorized by the city 
commission to purchase a pump and 
motor for the water works depart- 
ment at a cost of $6,971. The motor 
involves an expenditure of $4,975 and 
the pump $1,996. 
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DATES AHEAD. 


Society. An- 
Jacksonville, Jan. 5. 
Benton, Gainesville, 


Florida Engineering 
nual meeting, 
Secretary, J, R. 
Fla. 


American Institute 
Engineers, Inc. Annual meeting, New 
York City, Jan. 18. Deputy sec- 
retary, B. Etchelle, 35 Nassau street, 
New York City. 

Northern White Cedar Association. 
Annual meeting, Hotel Radisson, Wis., 
Minneapolis, Minn., Jan. 21 and 22. 
Secretary, N. E. Boucher, 702 Lumber 
Exchange, Minneapolis, Minn. 


of Consulting 


Pennsylvania State Association of 
Electrical Contractors and Dealers. 
Next meeting, Hotel Adelphia, Phila- 
delphia, Jan. 28. Secretary-treasurer, 
M. G. Sellers, 1518 Sansom street, 
Philadelphia. 


Western Association of Electrical 
Inspectors. Annual meeting, Chicago, 
Ill., Jan. 28-30. Secretary, W. S. Boyd, 
- West Jackson boulevard, Chicago, 


Oklahoma Utilities Association. An- 
nual meeting, Oklahoma City, Okla., 
Feb. 13, 14 and 15. Secretary, H. A. 
Lane, Oklahoma City, Okla. 


New Mexico Electrical Association. 
Annual meeting, Albuquerque, y 
Mex., Feb. 17-19. Secretary-treasurer, 
pan E. Twogood, Albuquerque, N. 
Mex. 


Wisconsin State Association of Elec- 
trical Contractors and Dealers. An- 
nual convention, Hotel Pfister, Mil- 
waukee, Wis., March 24-26. State sec- 
retary, John A. Piepkorn, 108 Syca- 
more street, Milwaukee, Wis. 











Lorain, Ohio.—Fire in the steam 
turbine generator at the power station 
of the Lorain County Electric Co. 
completely wrecked the machinery. 


Sandusky, Ohio.—Sandusky Gas & 
Electric Co. will expend $250,000 in 
making improvements because of the 
new building in sight. A new artifi- 
cial gas plant will be erected at a cost 
of $500,000 


Sidney, Ohio.—Jackson Center has 
under consideration a bond issue of 
$15,000 for an electric lighting plant. 
The gas company is no longer able 
to serve the town with lights. 


Youngstown, Ohio.—The council 
will install 40 electric lights in the 
Pleasant Grove District at once. The 
police and fire signal system will also 
be installed. Address Robert Backus, 
chairman of the council. 


Chicago, Ill—Engineers of the 
board of local improvements have 
started work in drawing plans for 40 
miles of subways to be built by spe- 
cial assessment and with the $27,000,- 
000 in the city’s traction fund. 


Malta, Ill—The installation of a 
larger engine in the municipal electric 
light plant is under advisement. 

Plapp is manager. 


Detroit, Mich.—Detroit Edison Co. 
is planning to issue bonds for $2,- 
600,000. 


Howell, Mich.—The council of the 
city has taken final action in the mat- 
ter of the lease and sale of the mu- 
nicipal electric light plant to the Edi- 
son Co., a New York corporation. 
The price agreed upon is $50,000. The 
matter of the lease, franchise and 
sale of the municipal electric light 
plant must be submitted to a vote of 
the qualified election, the election be- 
ing called for Jan. 14 


Green Bay, Wis.—The city is dis- 
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cussing the installation of modern 
lighting system for business district. 
Address Ludolf M. Hansen, 113 W. 


Walnut street, Chamber of Com- 
merce. 
Superior, Wis.—Plans are being 


prepared by the Globe Shipbuilding 
Co. for installing a steam and gener- 
ating plant at a cost of $25,000. Ad- 
dress secretary. 


Benson, Minn.— Benson Electric 
Co., 1101 Third street, wiil expend 
$8000 in making an addition to its 
plant and improving it. 


Ortonville, Minn.—Ortonville Elec- 
tric Power Co. will build a $75,000- 
plant. 


Holden, Mo.—lsland Creek Coal 
Co. plans the installation of two 400- 
hp. boilers in its power plant. 


Macon, Mo.—The city is consider- 
ing plans for the installation of new 
equipment in the municipal esas 
light plant, including a new 450 kv-a. 
generating unit, condenser and other 
apparatus. Frank L. Wilcox, Syndi- 
cate Trust building, St. Louis, is con- 
sulting engineer. 


Marshall, Mo.—Henrici, Kent & 
Lowry Engineering Co., 322 Com- 
merce building, Kansas City, Mo., is 
preparing plans for em electric 
light plant. Address E. H. Mitchell, 
mayor. 


Sumner, Mo.—Sumner Electric Co. 
is in market for a 12-mile transmis- 
sion line. 


Larned, Kans.—A charter for the 
Pawnee Power & Water Co. has been 
obtained from the state charter board. 
The company is incorporated for 
$150,000 and its purpose is to furnish 
electric light and power to Lewis, 
Belpre, Kinsley, Garfield, Rozel, Bur- 
dett and’ Pawnee Rock, a 24-hour 
service and to supply power for ir- 


rigation purposes in the shallow 
water districts. 
Burke, S. Dak.—At a special elec- 


tion the voters authorized the issu- 
ance of bonds for installing a new 
municipal electric light plant. 


SOUTH CENTRAL STATES. 


Louisville, Ky.—Commercial De- 
partment of the Louisville Gas & 
Electric Co. during the week ended 
Dec. 7 accepted 49 new electric light 
and power customers with 27 kw. of 
lighting and 49 hp. in motors. Output 
of electric energy shows an increase 
of 14.9% over the corresponding pe-- 
riod a year ago. 


Whitco, Ky. — Whitesburg Coal 
Co. is considering the early installa- 
tion of new electrically-operated min- 
ing equipment at its local coal prop- 
erties. 


Greenville, Miss.—Greenville Com- 
mercial Body Co., recently incorpor- 
ated with a capital of $50,000, is plan- 
ning for the early operation of its 
proposed plant for the production of 
automobile truck bodies. The plant 
will be equipped for electric operation 
throughout, to have an initial capacity 
of 15 truck bodies daily. 


Pascagoula, Miss. Pascagoula 
Street Railway & Power Co. is said 
to be planning for the construction 
of a new local power plant to provide 
for increased operations. 
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Fort Smith, Ark—Fort Smith 
Light & Traction Co. is negotiating 
with the Model Window Glass Co. 
for the electrification of its plant, re- 
placing present gas installation. Ap- 
proximately 65 hp. in motors would 
be required for the operation of this 


plant. 


Shreveport, La.—Western Union 
Telegraph Co. is arranging plans for 
the installation of a new underground 
conduit system to replace. the pres- 
ent overhead wires in the down-town 
section. 

Oklahoma City, Okla—N early 
$250,000 will be expended by the 
Mackay Telegraph & Cable Co. in 
extending its lines in Oklahoma as 
soon as the property reverts back to 
the possession of the company, ac- 
cording to S. H. Mudge, district super- 
intendent, of Kansas City. The ex- 
tensions involve both telegraphic and 
long distance telephone service be- 
tween Oklahoma City and Enid, Fort 
Sill and El Reno, Chickasha, Shaw- 
nee, Okmulgee, Sapulpa and all inter- 
mediate points. It also includes con- 


nection with Kansas City, Mo., and 
Fort Smith -and other points in 
Texas. 


Okmulgee, Okla—Okmulgee Ice & 
Light Co. is planning for the erection 
of a new addition to its plant, to pro- 
vide for an increase in the present ca- 
pacity. It is proposed to install a new 
1250 k-va. turbine gerierator, two 400- 
hp. boilers, a large quantity of refrig- 


erating machinery and auxiliary ap- 
paratus. Elmer W. Smith is manager. 
Houston, Tex.—E. E. Sands, city 


engineer, will receive bids until Jan. 
10 for improvements to the central 
water pumping station to include 
seven deep wells, deep well pumps, 
motors and electric generators, all 
operated under the unit system. Both 
steam and electricity will be used to 
furnish power for a capacity of 10,- 
000,000 gallons. The estimated cost 


is $160,000. 

Weatherford, Tex.—The city con- 
templates rebuilding electric light 
plant, recently damaged by fire. Ad- 


dress mayor. 


WESTERN STATES. 


Casa Grande, Ariz.—Plans are be- 
ing made for the establishment of an 
electric power plant here. 


Florence, Ariz.—Engineers Burns 
and McDonnell, 400 Inter-State build- 
ing, Kansas City, Mo., are preparing 
plans for $80,000 electric plant and 
water system for the city of Florence. 
Address city clerk. 


Montesano, Wash. — Power and 
light service is to be extended and 
improved by the Northwest Electric 
& Water Works, which will put in 
an additional generating unit at Red 
Mill. 

Seattle, Wash—Engineers of the 
Puget Sound Traction, Light & Pow- 
er Co. have completed plans covering 
the construction of a one-story con- 
crete structure, 30x10 ft. in size, to be 
built at the Jefferson street substa- 
tion at Seventh avenue and Jefferson 
street. The building will house light- 
ming’ arresters. 


Seattle, Wash.—The Capital 
Committee has approved of 


Issue 
two 
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utility bond issues for street rdilway 
extensions, $350,000 for completion of 
the elevated line, and the purchase of 
cars and $200,000 for the extension of 
the city line on E. Marginal Way. A 
resolution asking for approval of the 
issuance and sale of the $750,000 of 
the $1,750,000 utility bonds for light 
and power extensions was introduced 
and referred to the finance and city 
utilities commission. 


Seattle, Wash.—Superintendent J. 
D. Ross of the lighting department is 
asking for $40,000 to buy motor gen- 
erators for the elevated road; $30,000 


for the completion of the Ballard 
substation, on which $30,000 has al- 
ready been expended; $50,000 for 
switches, busbars, etc., for substa- 
tions and street railway; $200,000 for 


sealing the Cedar river dam; $75,000 
for constructing an interconnection 
with the power line of the Puget 
Sound Traction, Light & Power Co.; 
$125,000 for the Spokane street indus- 
trial and railway substation, machin- 
ery, land, building and tie lines; 
$125,000 for the Cedar Falls pipe line, 
and $105,000 for general construction. 


Seattle, Wash. — Funds to the 
amount of $1,383,000, the proceeds of 
the sale of Skagit power project 
bonds now lying idle in the city 
treasury will be drawn upon to finance 
temporarily extensions and improve- 
ments in the city lighting system if 
the capital issues committee gives its 
approval to a plan adopted by the 
utilities committee of the city council. 


Spokane, Wash.—Leonard Funk, 
one of the city commissioners, has 
brought before the council the pro- 
posal to secure a consolidation of the 
lines of the two electric traction com- 
panies, and possible municipal own- 
ership. The council thereupon re- 
quested Mayor Fassett and Corpora- 
tion Counsel Geraghty to investigate 
and report on these matters with a 
view to securing better car service. 
A 7-cent fare is suggested as a means 
of increasing greater revenue. 


Los Angeles (Hollywood), Cal.— 
Richard Day of Hollywood and of- 
ficials of the Adams Pipe Works in 
this city are named as members of a 
corporation which has applied to the 
State Railroad Commission for per- 
mission to appropriate waters in 
Butte and Plumas counties for use in 
power generation and irrigation. The 
water is to be diverted by means of 
four concrete dams and will be con- 
veyed a distance of 35 miles through 
canals to the place of usage. 


Rio Vista, Cal—Great Western 


Power Co. is planning for the con- 

struction of a 22,000-volt power line 

in the main prairie section. 
FOREIGN. 


Santa Rosalia, Mex. — The great 
hydroelectric and irrigation project of 
the Mexican Northern Power Co. is 
to be finished and placed in operation 
within the next few months, accord- 
ing to J. W. Thompson, superintend- 
ent, who has just arrived from the 
City of Mexico to take charge of the 
work. In its finished state this enter- 
prise will have involved the construc- 
tion of a large dam across the Con- 
chos river at a point about 18 miles 
from Santa Rosalia, the installation of 
electrical machinery and equipment 
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by which about 150,000 hp. will be 
guaranteed, the building of a system 
of canals and ditches and the reclaim- 
ing of 200,000 acres of valley land by 
means Ot irrigation. 








PROPOSALS | 














Generator.—Bids will be received 
until noon Jan. 10 at Houston, Tex., 
for furnishing one generator complete 
with steam turbine condensers and 
switchboard, to be used at the central 
water plant. Address E. E. Sands, 
city engineer. 


Copper Wire.—Sealed proposals will 
be received by the Director of Public 
Service of the city of Hamilton, Ohio, 
at the office of director for 8500 ft. 
No. 000 weatherproof triple braid 
stranded copper wire, wound on 
wooden reels, f. o. b. Hamilton. O. 
F. J. Sloat, director of public service. 


Motors, Centrifugal Pumps, etc.— 
Sealed proposals will be received, 
Houston, Tex., Jan. 10, for the drill- 
ing of seven wells complete, with deep 
well centrifugal pumps, motors, etc., 
at the central water plant. Address 
y E. Amerman, mayor of Houston, 

ex. 


Locomotive Crane.—Seattle Port 
Commissioners are calling for bids on 
an electrically operated gantry crane, 
locomotive type, for installation on 
Pier B, at Smith Cove terminals. The 
specified capacity is 25,000 lbs. for a 
20-ft. radius, and 5000 Ibs. for a max- 
imum radius of 51 ft. The cost of 
crane is estimated at approximately 
$90,500. 


Boilers, Pumping Units, etc.—Bids 
will be received by the city clerk, Po- 
teau, Okla., until 8 p. m., Jan. 31, for 
the installation of a complete water 
system and filter plant, consisting of 
one brick pumping station, one brick 
filter house, one sedimentation a 
one pure water reservoir, two 100-hp 
boilers, two high-service pumping - 
gines, three steam engine or turbine 
driven centrifugal pumping units, two 
duplex boiler feed pumps, one con- 
denser and air pump, steam and water 
piping, etc. Address A. W. Lindsey, 
city clerk. 








INCORPORATIONS 








Newark, N. J.—American Glass 
Bulb Co. has filed notice of authoriza- 
tion to operate at 277 Livingston 
street for the manufacture of glass 
bulbs and other specialties. D. Adel- 
burg and L. Frank, 276 18th avenue, 
head the company. 


New York, N. Y.—Equipment Own- 
ers, Inc. Capital, $100,000. To deal in 
power and lighting equipment, etc. 
Incorporators: B. Green, H. M. Dia- 
mond, and A. C. Leach, 203 East 51st 
street, New York. 


Fulton, N. Y. — Ontario Electric 
Steel Co. Capital, $1,100,000. To 
manufacture electric steel. Incorpo- 
rators: Carl Ehlermann, Jr., Donald 
R. Abbott, and Frederick W. Jockel. 
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Major Hammer Appointed Member of General Staff— 
Charles Piez Becomes Director General of Fleet Corporation 


W. D. ALttey, formerly connected 
with the Northern Indiana Gas & Elec- 
tric Co., Hammond, Ind., was recently 
appointed an electric meter expert for 
the Southern Public Utilities Co., Char- 
lotte, N. C. 


H. A. NICHOLL, 
of the Union Traction Co. of Indiana, 
Anderson, Ind., has returned from 
Hampton Roads, Va., where for more 
than two months he was in charge of 
transportation on electric railroads and 
ferry in the Hampton Roads and Nor- 
folk district. He will resume active 
duties as general manager of the Union 
Traction Co. 


general manager 


WitrtiaM J. Ham- 
civilian life is a con- 
sulting electrical engineer with offices 
at 55 Liberty street, New York City, 
and who for some time past has served 
the War Department in the War Plans 
Division, on Dec. 13 had conferred upon 
him the honor of being appointed a 
member of the General Staff Corps. 
This honor, which Major Hammer 
greatly deserves, came as a complete 
surprise to him and is one upon which 
he is to be congratulated. 

CHARLES Prez has been appointed 
director general of the Emergency Fleet 
Corporation, succeeding Charles M. 
Schwab. The appointment is the cul- 
mination of more than a year’s strenu- 
ous and exacting work as the executive 
officer in charge of construction and or- 
ganization. He was elected — presi- 
dent of the corporation, Nov. , 1917, 
and succeeded Rear Admiral F. R Har- 
ris as general manager Dec. 15, 1917. 

At that time, through a change in the 
by-laws of the United States Shipping 
Soard, dual responsibility for manage- 
ment was abolished and all authority 
was concentrated in the hands of the 
president of the board of trustees with 
power to delegate. Full authority was 
delegated to Mr. Piez as general mana- 
ger. The responsibility placed upon the 
shoulders of the general manager in 
piloting the corporation through the un- 
easy days in the latter part of 1917 and 
early in 1918 was tremendous. The or- 
ganization of the Fleet Corporation at 
that time was not developed to a point 
of efficiency sufficient to relieve the 
managership of the details of adminis- 
tration. All activities of the corporation 
centered upon the office of the general 
manager. Perhaps the greatest achieve- 
ment of Mr. Piez as general manager 
was to establish the district system of 
the corporation, whereby the responsi- 
bility was placed upon district officers 
and the home office was relieved of the 
petty details of management which had 
heen so burdensome before. This 
tem proved entirely satisfactory and, ac- 
cording to Mr. Piez himself, undoubt- 
edly would have been adopted by other 
war industries had the world conflict 
continued longer. 


MAJOR ~ 
MER, who in 
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Mr. Piez in private life is president of 
the Link-Belt Co., manufacturer of 
elevating and conveying machinery, 
with plants in Chicago, Indianapolis 
and Philadelphia. He is also president 
of the Electric Steel Co. and Illinois 
Manufacturers Casualty Co. He was 
chairman of the Illinois Workmen’s 
Compensation Committee in 1911, and 
president of the Illinois Manufacturers 
Association from 1911 to 1913. Heisa 
member of the American Society of 
Mechanical Engineers, the American In- 
stitute of Mining Engineers and the 
Western Society of Engineers. 


Lt.-Co.. H. M. BYLLESBY, after 
serving in the U. S. Army for about a 
year, ‘has received his honorable dis- 
charge and returned to private life as 
president of H. M. Byllesby & Co. 
While in Europe he was the London 
representative of the Purchasing Board 
»f the American Expeditionary Forces, 


H. M. Byllesby. 


having charge of purchases in Great 
3ritain and the Scandinavian countries. 
Colonel Byllesby, on Jan. 2, addressed 
members of the Electric Club of Chi- 
cago, and told in a very interesting 
manner the story of the Great War and 
his observations in European capitals 
and at the front. 


Paut P. HAYNES, a member of 
the Indiana Public Service Commission, 
has declined an appointment as a mem- 
ber of the national committee on stand- 
ardization of telephone rates in the 
United States, the appointment coming 
from Director-General Burleson. Mr. 
Haynes said that not only were the re- 
quirements of the Indiana commission’s 
post-war readjustment work too heavy 
to permit of his taking leave from that 
body, but also certain that certain aues- 
tions involved in the jurisdiction of the 
federal telephone control and the vari- 
ous state commissions caused to decline 
the appointment. 


W. D. GEorGE, Pittsburgh, Pa., has 
been appointed the second receiver for- 
the Pittsburgh Railways Co. by Judges 
C. P. Orr and W. H. S. Thomson, 
United States District Court. 


FraNK C. TaAyuxor, electrical en- 
gineer, industrial sales department of 
the Rochester Railway & Light Co., 
Rochester, N. Y., recently delivered an 
interesting address entitled “Increased 
Production by Correct Illumination” at 
the meeting of the Rochester section of 
the American Institute of Electrical En- 
gineers, held on Dec. 20. 


Obituary. 


Joserpu ForsHEIM, a_ well- 
known inventor of electrical appliances, 
died on Dec. 22, at his home in New 
York City, aged 50 years. 

CHARLES E. Puetps, formerly 
chief engineer of the Maryland Public 
Service Commission, Baltimore, died, 
on Dec. 22, aged 47 years. 

Jacos BARD, chief engineer of the 
Sangamon Electric Co. and one of the 
leading electrical meter engineers of the 
country, died on Dec. 13 at his home in 
Springfield, Ill., from pneumonia. Grad- 
uating from the University of Illinois 
in 1906 and after a few years’ work 
divided between the Western Electric 
Co. and the Peoria Gas & Electric Co., 
Mr. Bard entered the employ of the 
Sangamo company in 1911, rapidly ris- 
ing to have charge of all engineering 
matters, including development work, 
for that company. Mr. Bard was a mem- 
ber of the American Institute of Elec- 
trical Engineers. He leaves a widow 
and one son. 


CHARLES E. PHueEtps, chief en- 
gineer of the Maryland Public Service 
Commission, passed away at his home 
in Baltimore on Dec. 22. *Mr. Phelps 
was born on Jan. 31, 1871, and in 1894 
was graduated from the Johns Hop- 
kins University in electrical and me- 
chanical engineering. In 1894 he be- 
came superintendent of electrical con- 
struction for the David E. Evans Co., 
and continued in this capacity until 
1898. He then engaged upon some pri- 
vate contract work, but on Oct. 1, 1898, 
when the Electrical Commission of Bal- 
timore was organized, Mr. Phelps was 
appointed chief engineer, and at the 
same time represented a number of 
cities in technical matters principally 
relating to public utility corporations. 
In 1906 he was selected by the Na- 
tional Civic Federation, together with 
Theodore Stebbins, to conduct the in- 
vestigation carried on by the federa- 
tion into the question of municipal 
ownership and operation of public serv- 
ice corporations. He resigned from the 
Baltimore commission in 1910 and in 
the fall of that year was appointed chief 
engineer of the Maryland commission, 
the position he held at the time of his 
death. 
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HE clarion notes of this call to 

service, taken from a state- 

ment of the B. F. Goodrich 
Rubber Co., will find an echo in the 
response of every American manu- 
facturer and in the great majority 
of industrial workers. Let it in- 
spire us to the: utmost possible ac- 
tivity for the year of Victory that 
has dawned. 





C. A. Tupper, President. CHICAGO 
INTERNATIONAL TRADE PRESS, Inc 











Unite for Service 
in 1919 


Let’s turn now to the Work and Responsibili- 
ties of Peace. A gigantic task faces us. 


We must unite to clear away the wreckage 
of war, to rebuild—and to give to this task the 
same calm confidence, the same ingenuity, the 
same thoroughness and the same resistless 
energy that swept us undeniabiy to the lines 
of victory. 


We will contribute—give “without stint” in 
the same manner as when we stood shoulder 
to shoulder with other mighty industries 
pouring out its resources to maintain intact 
the solemn foundations of this nation. 


Out of this war we have emerged with new 
ideas, new methods of manufacture, new 
standards of precision, new tests of quality. 
All the benefits of this new vision are yours. 
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Byllesby Review of Utility Situation. 


H. M. Byllesby & Co., in issuing their 
brief annual review of the general situa- 
tion affecting electric and gas _ service 
companies, disclaim any intention to 
speak for these industries as a whole 
and confine their remarks to the com- 
panies directly under their own manage- 
ment 

It appears that the utility companies 
under Byllesby management, serving up 
wards of 400 cities and towns, with : 
population of more than 2,000,000, in 16 
states, went through the second year 
of the war, rendering vastly more 
service to public and industry than evel 
before, with practically stationary net 
earnings, but at the same time main- 
tained bond interest and preferred stock 
dividends. In a number of cases div- 
idends on common stock were reduced or 
discontinued. ; 

Electric service companies were ex- 
ceedingly important factors in the in- 
dustrial stimulation necessary to win the 
war. Demands for additional electric 
energy at many points were imperative 
either to render service to war and es- 
sential industries or to conserve fuel. 
This meant that construction had to pro- 
ceed despite every handicap. Upwards of 
66,000 horsepower in steam turbine units. 
254 miles of high voltage transmission 
line and many other additions had to be 
financed and installed. This unavoidable 
construction, with certain maturing ob- 
ligations made necessary financing 
amounting to approximately $24,500,000 
par value in bonds, notes and preferred 
stock. The new bonds issued totalled 
$14,569,000, coupon notes $7,953,300 and 
preferred stock about $1,900,000. 

The Byllesby company accomplished 
this financing with the assistance of a 
number of investment banking houses, 
and through its own bond department, 
without government aid. New preferred 
stock and bonds and notes sold locally, 
or in territories where the companies op- 
erate, amounting to more than $4,500,000. 

In the face of the unprecedented price 
leveis and wage standards it was neces- 
sary for the majority of the operating 
companies to place in effect higher rate 
schedules for service. This was accom- 
plished in the great majority of cities 
with the friendly co-operation of the 
public, which recognized the fact that in 
the past rates had been reduced when 
operating expenses were low. The effect 
of these rate increases enabled the com- 
panies to continue good service, maintain 
credit, perform necessary financing and 
make the extensions and additions neces- 
sary to war production and public wei- 
fare. How far short they fell of en- 
abling anything approaching ‘“profiteer- 
ing’’ may be judged from the following: 

During the year ended Oct. 31, 1918, the 
Byllesby properties delivered 20% more 
servie to the public than during the 
preceding 12 months. For this service the 
properties received a total gross revenue 
of $22,437,432, which represented an in- 
crease of $3,653,382, or 19.4% over 
the previous year. Here was a large in- 
crease in service and a large gain i: 
gross earnings, but advanced operating 
expenses and taxes actually reduced the 
aggregate net earnings by $2,463. During 
the latter quarter of the year 1918 an im- 
provement in net earnings was made, and 
it is apparent that the future showing 
will be much better than for the period 
mentioned. 

The Byllesby plan of building up home 
ownership of their utility companies was 
continued successfully despite many ad- 
verse conditions. For the year ending 
Dec. 16, preferred stock sales at the prop- 
erties, aggregated $2,186,300 par value. 
there having been 4,312 separate sales or 
an average of five shares each. Bonds 
and notes absorbed locally aggregated 
about $2,750,000. 


The Public Service Co. has issued fiz- 
ures showing that the 7-cent fare on the 
New Jersey traction lines-increased gross 
revenues in November, 16%, as com- 
pared with November, 1917. The gross 
revenues were $1,800,000, compared with 
$1,485,000. 


Renewed Activity in Gas and Electric 
Industries. 


Mr. William H. Clarke, manager of the 
bond department of H. M. Byllesby & 
Co., says: 

“We can again look forward to the re- 
newed development of the electric and 
gas industries, because equipment and 
apparatus of all kinds should soon be 
more easily obtainable, as national in- 
terests permit the release of manufactur- 
ing capacity from government work to 
ordinary pursuits. The importance of 
efficient and continuous gas and electric 
service has been emphasized by war time 
necessities. For nearly two years, utili- 
ties have uniformly restricted their re- 
quests for equipment and capital, and 
limited the extension of their business 
during this period of stress to industries 
engaged in government work. Asa result 
much of the ordinary and regular de- 
velopment or extension work of utilities 
during 1917 and 1918 has been postponed 
and this accumulation will require im- 
mediate construction as fast as material 
and labor become available. 

“The participation of local capital in 
the stock and bond issues of utilities has 
been growing rapidly, and as gas and 
electric companies further demonstrate 
their resourcefulness under all conditions 
it may be expected that millions of peo- 
ple who have made their first purchases 
in public securities during the past two 
years will look to their local utilities as 
a safe and profitable medium for their 
investment funds. This mutualization of 
ownership or whatever term is applied 
to the practice of customers taking a 
financial interest in public service com- 
panies of all kinds, develops a true com- 
munity interest and will have a tre- 
mendous effect in successfully thwarting 
what seem to be dangerous tendencies 
toward destructive socialism in this 
country.” 


Earnings. 

Dayton Power & Light Co. reports for 
November gross earnings of $260,472, com- 
pared with $187,664 in November, 1917; 
net earnings, $91,060, as against $66,074. 


United Gas & Electric Corporation re-. 
ports earnings of subsidiary operating 
companies for October as $915,904, com- 
pared with $1,298,962 in the corresponding 
period of 1917; net earnings $184,410, as 
against $491,305. For the 12 months 
ended with October gross earnings were 
$16,158,281, as compared with $16,093,444 
for October, 1917; net earnings $4,420,669, 
as against $6,299,111. 


Boston Elevated Railroad Co. reports 
for first 20 days of December, passenger 
receipts under an 8-cent fare, of $1,449,- 
469, as compared with $1,012,534 for cor- 
responding 20 days in 1917, during which 
time fare was 5 cents. This is an in- 
crease of $378,935, or 35.1%. 


Dividends. 


Colorado Power Co. has declared a 
quarterly dividend of % of 1% commor 


stock, payable Jan. 15 to stock of recor@ 
Dec. 30. 


Pacific Telephone & Telegraph Co. has 
declared a quarterly dividend of 142% on 
preferred stock, payable Jan. 15. 


Westinghouse Electric & Manufacturing 
Co. has declared a quarterly dividend of 
1%% on its preferred and common stocks, 
the preferred payable Jan. 15 and the 
common Jan. 31 to stock of recoré 
Dec. 31. 


Commonwealth Edison Co. has declared 
a quarterly dividend of $2, payable Feb. 
1 to stockholders of record Jan. 15. 











WEEKLY COMPARISONS OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 


Quotations furnished by F. 


Public Utilities— 


M. Zeiler & Co., Rookery Bldg., Chicago. 


Div. rate. Bid 
Per cent. 


Bid 
Dec. 24. Dec. 31. 


Adirondack Electric Power of Glens Falls, common aie 6 14 
Adirondack Electric Power of Glens Falls, preferred 6 67 


American Gas & Electric of New York, common 


i0+ extra 96 
4: 


American Gas & Electric of New York, preferred 3 
American Light & Traction of New York, common oe 37 
American Light & Traction of New York, preferred 

American Power & Light of New York, common 

American Power & Light of New York, preferred 

American Public Utilities of Grand Rapids, common 

American Public Utilities of Grand Rapids, preferred 

American Telephone & Telegraph of New York 

American Water Works & Elec. of New York, common 

American Water Works & Elec. of New York, particip 

American Water Works & Elec. of New York, first preferred... 


Appalachian Power, common 
Appalachian Power, preferred 

Cities Service of New York, common 
Cities Service of New York, preferred 
Commonwealth Edison of Chicago 


Comm. Power, Railway & Light of Jackson, common 
Comm. Power, Railway & Light of Jackson, preferred 
Federal Light & Traction of New York, common 


Federal Light & Traction of New York, preferred 


Illinois Northern Utilities of Dixon 


6 


Middle West Utilities of Chicago, common.................. 24 extra 


Middle West Utilities of Chicago, preferred 
Northern States Power of Chicago, common 


6 


Northern States Power of Chicago, preferred 
Pacific Gas & Electric of San Francisco, common 


Pacific Gas & Electric of San Francisco, 


preferred 


Public Service of Northern Illinois, Chicago, common........... 
Public Service of Northern Illinois, Chicago, preferred 
Republic Railway & Light of Youngstown, common 

Republic Railway & Light of Youngstown, preferred 

Standard Gas & Electric of Chicago, common 

Standard Gas & Electric of Chicago, preferred 

Tennessee Railway, Light & Power of Chattanooga, common... 
Tennessee Railway, Light & Power of Chattanooga, preferred... 
United Light & Railways of Grand Rapids, common 

United Light & Railways of Grand Rapids, preferred 


Western Power of San Francisco, common 


Western Power of San Francisco, preferred 


Western Union Telegraph of New York 
Industrials— 


Electric Storage of Philadelphia, common 


General Electric of Schenectady 


Westinghouse Electric & Mfg. of Pittsburgh, common 
Westinghouse Electric & Mfg. of Pittsburgh, preferred 





